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E | Baisborced: Goniiile Building ie the ie. 
v Publishing Co., Springfield, Mass. 


By ARTHUR C. TOZZER*, C. E. 
A large reinforced-concrete building was built 
, last summer for the Phelps Publishing Company 
he at Springfield, Mass. 
é It consists of an eight-story reinforced-concrete 
by q skeleton with concrete walls, partitions and par- 
apets. The ground-plan dimensions are 285 x 105 





' j “Superintendent, Turner Construction Co., 11 Broad- 
a : way, New York City. 


ft., and the height above the curb to top of roof 
houses is 125 ft. The eight main stories, base- 
ment, sub-basement, roof houses and galleries 
give a total floor-area of about 7% acres. The 
treatment of its exterior is modeled after the 
Royal Palace at Stockholm in its details. An 
unusual feature of the exterior is the nature of 
the finish given to the concrete, which is noted 
farther on in this article. 

Special conditions Jed to the adoption of rein 
forced concrete for this building. The old plant 
of-the Phelps Publishing Company was housed in 


a group of some ten old buildings, one to five 
stories high. This was entirely destroyed by 
fire on January 28th, 1907. Rebuilding had to be 
undertaken at once, since in a publishing busi- 
ness an interruption of operations means consid 
erable loss, more than in most other lines of ac- 
tivity. Temporary provision being made else- 
where for publishing the different periodical 
which constitute the company’s business, and 
the owners having promptly decided to put up a 
modern office building which would be thoroughly 
up to date and a worthy monument to their 











NEW BUILDING OF THE PHELPS PUBLISHING CO., SPRINGFIELD, MASS. 


Five Stages of Construction Work Progressing Simultaneously. 
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business, reinforced concrete was selected as the 
material for the new building because ‘it offered 
the most rapid construction and at the same time 
was economical, absolutely fireproof, practically 
without vibration, and sanitary both as to ver- 
min and water damage. With this material it 
was possible to begin reconstruction at once, con- 
structing the footings before the structural de- 
tails of the rest of the building were worked 
out It was unnecessary to get out detailed 
plans for columns and floor beams and wait for 
them to be fabricated at the mills and shipped 
to the job. Given the floor loads and a general 
layout of the building the size of footings could 
be determined with safety and work undertaken 
as soon as the ruins of the old plant were cleared 
away. 

The construction work had to be carried on 
with the idea of allowing the large Hoe and 
Cottrell newspaper presses, which had been saved 
from the fire and were running on their old 
foundations, to operate without interference. For 
this reason work was started on the west end 
of the lot on June 4, 1907, and a section of 
building, 60 105 ft. in plan was run up three 
stories over a press room $1 ft. 10 ins. in clear 
height which occupied the rear portion, While 
this construction was under way the work of 
moving one of the large presses was started, and 
after this was set up and running the second 
was similarly moved to its new quarters. The 
result of these operations was that the entire 
lot could not be turned over to the contractors 
until! Aug. 18. The photograph reproduced on 
the preceding page shows how the work was 
arranged in successive stages in consequence. 

The excavation of the entire rear half of build- 
ing was carried down 23 ft. below the sidewalk 
curb level to accommodate the boiler and engine 
rooms This required heavy shoring along the 
rear building line, where a number of five-story 
brick buildings come within 10 ft. of the line of 
excavation. The front of the basement has its 
floor 18 ft. below curb level. Waier was encoun- 
tered at a level of 21 ft. below curb, so that ex- 
tensive sheeting and pumping was necessary for 
all of the deeper foundations. The soil is a fine 
running sand, very wet, which required not only 
careful work in excavation, but also full pro- 
vision for waterproofing and permanent drain- 
age, 

The progress of construction for the floors and 
walls after the whole area was under way was at 
the rate of a story every nine days; five stories, 
however, were constructed in thirty-one working 
days (each floor having an area of about 30,000 
sq. ft.). 

DESIGN.—The entire structural design fol- 
lowed the usual system of the Turner Construc- 
tion Company. Footings were designed for a 
bearing value of 3 tons per sq. ft. The interior 
footings are generally 11 ft. 2 ins. square and 
3 ft. 6 ins. deep, pyramidal in shape (see typical 
sketch in Fig. 3), reinforced with 1l-in. square 
twisted bars. The five lower floors were designed 
for a live-load of 200 Ibs. per sq. ft., and the 
others for 150 lbs. The roof was proportioned 
for 100 Ibs., to take care of special structures 
such as photograph gallery, dining hall, pent- 
houses, promenade, etc. 

Typical girder and beam sections are shown by 
detail sketches in Fig. 3. At the junction of 
girders witht columns there are brackets 12 ins. 
long, 18 ins. deep, the full width of the girder, 
to give additional stiffness. 

The interior columns are of approximately oe- 
tagonal section except that the faces to which 
the girders are connected are maintained a con- 
stant width to facilitate the construction of the 
wooden forms. The columns vary !n size from 31 
ins. in diameter in the basement, changing sec- 
tion every two stories, to 14 ins. square in the 
eighth story. The reinforcement consists of 
spirals of %-in. and 7/16-in. hard-drawn steel 
wire, of varying pitch and form, and longitudinal 
round rods varying in size from %-in. to 1-in. 
diameter, the longitudinal rods being made con- 
tinuous by screw or pipe couplings. The ex- 
terior columns on the three front sides of the 
building are very variable in shape and size to 
allow for architectural treatment. The columns 


of the rear wall are rectangular. About half of 
the rear wall columns are used as flues for con- 
veying warm air from the basement to various 
floors, the building being heated entirely by air 
blast heating. The flues are formed integral 
with the columns, the column forming the front 
of the flue, in fact, while a 6-in. shell forms the 
other three sides. The flues vary from 12 x 12 
ins. up to 32 x 37 ins. No great loss of heat 


a 1-in. granolithic surface, applied 
slab is in place, with an acid jo 
mix of concrete was employed j; 
and girders, and a 1:2:3 mix in c 
The exterior girder at the third | 
the main entrance has a clear spar 
earries a total load of 582,000 Ibs 
portion of which is a concentrated 
at its center, as well shown in the 








Fig. 1. 


Working on the Fifth Story. 








Fig. 2. 








The Building Completed. 


FIGS. 1 AND 2. THE NEW BUILDING OF THE PHELPS PUBLISHING CO. 


through the concrete shell is noticeable. The 
rear wall flues supply heat to about half the 
building, while interior flues supply the remain- 
ing parts of the building. 

The floors consist generally of a 4%4-in. slab, 
spanning about 6 to 6% ft. between the beams. 
The slab is reinforced with 5/16-in. square 
twisted bars. All floors excepting the first have 


Fig. 2. The forms for this girder, with 
forcement in place, are shown in the 
5. The general dimensions of the gird 
supporting columns are given in Fig 
girder is 24 ins. in width by 7 ft. in d 
a flare at the top 24 x 24 ins. Ther 
steel consists of twenty-two 1%-in. sq 
twisted bars and forty 4-in. stirrups; 
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ae 2 is to hold on the cornice, which was so high, as has been stated, that pumping which the groundwater has been known to ris¢ 
nc The supporting columns are of iene necessary sor all foundations in the rear However, the proximity of the Connecticut River 
pon cular shape than the girder, as portion of the building Here two footings were with its spring floods called for some safeguard 
Fig. 48 Their great width, about 10 ft., is inclosed in a single cofferdam, the suction of igainst a possible higher level of water For 
pigs | effect. Pump being placed midway between them, and this reason the same open-jointed drains that 
; 4 . jurse surrounds the street fronts were concreted simultaneously. Several of the had been used during construction were now 
a tl or line. It was cast monolithic footings were raised, in order to hasten the work, given a permanent use as a safety valve against 
a iin walls, bonds being left on the so that their tops projected some 2 ft. above th excessively high water. To accomplish this the 
tum! The belt-course at the eighth sub-basement floor. sump was permanently closed by a 6-in. cover 
anor 1 , curved column tops, etc., was cast The waterproofing, of five-ply felt and “Sarco” slab, and a 6-in. pipe run upward through the 
fi - h the floor slab. Bonds and re- compound, was put in at an elevation approxi- op, turning horizontally at elevation 78.21 and 
pare ft in the construction of the face mately 2 ft. under the normal water level, neces- discharging into an open sump of boiler-iron 
veniiae roof line to provide for attaching sitating some efficient means of underdrainage which serves also as catch-basin for several floor 
the n ice. The balustrade around the both for placing the 3-in. concrete mat on which drains, drips, etc. Water will not be discharged 
veetce.t eh, was cast in three parts: base, the waterproofing is placed and later for the from the closed sump until it reaches elevation 
palustra nd top rail, and erected as the cor- application of the waterproofing. The extremely 78.21, when it will be forced over the bend in the 
nice W: ished. A %-in. vertical rod runs abundant flow of water through this sand made pipe and discharge into the open sump. From 
through « ; baluster, having a hold in a recess the undertaking of considerable magnitude. The here it is removed by a centrifugal pump driven 
in the and extending into the top rail, bay between the four deepest footings in the by electric motor, started automatically No 
which ¥ ist after the rod was grouted. boiler room was chosen for the location of a verflow from the closed sump has yet occurred 
FACE : VISH.—The architectural effect of central sump. The sump was designed as a con Fig. S shows the two sumps in vertical section 
the comp! ted building is very pleasing, as it crete box 4 x 4 ft., with G-in. reinforced walls. In setting the four 250-HP. boilers it was nec 
lacks the usual plainness of a reinforced-con- From this in opposite directions were run two essary to go considerably deeper with the ash 
: pits than was originally intended. This endan 
6 Le ---- B36" ----Dhe--- 20°0".---phe 200"%-+>« 200"--->« 2/6" dhe.----/'2 ">I a; gered the adjacent column footings, as sand 
D i i 3 22 boiled up from under their bases when the pit 
th | | / a. excavation was still 10 ins. above their level 
i alk } | f p Metal Lantern To overcome the problem of holding the material, 
z ist Floor | £1 96.42 | | } ath and to get a bed for the waterproofing in the bot 
5B, eee v v ¥ v vf U * 7 5 H : PE oc tom of the pits, boats of \Y-in. sheet lead w re 
Zea 7 as built to the exact shape of the pits and enough 
| Heat Duct, : “FLA EGS. 2/ u Coal : larger to allow for a concrete lining (Fig. 8) 
TRG 1 9 % : %& Soller 8 Vault These tanks were built on ways and launched 
a DB : < Pj Floom < like an ordinary boat and floated into place 
S=2-=3% 7g " y £.76.2/ | Boiler Pit Each tank weighed about 1,500 ibs. (later sheet- 
ENG. NEWS : PE UE == iron tanks were used at a slight saving in cost) 
Mee es re . Greater speed was thus possible and at less dan- 
ger and cost than by putting down a preliminary 
a ashiblnteiity diay ) Seaeaieieeeaiane, Seeaeeanieaeieiene sii bietentiealiccns cininead 
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FIG. 3. GENERAL FLOOR PLAN AND SECTION THROUGH BASEMENT. 


crete building, although no effort has been made lines of 6-in. terra cotta pipe over the whole 
to hide the identity of the material employed, area to be waterproofed. Branch lines of 4-in. 
and although about 60% of the wall surface is pipe in every transverse bay drained into the 
windows. Various surface groovings were used 6-in. pipes and these to the sump, all being laid 
on the exterior surfaces of the columns, being with a pitch toward the sump, joints wound with 
produced by cleats on the inside of the forms. burlap, and the ditches backfilled with crushed 
In finishing, the plane surfaces were first pointed stone in order to give the ground water free 
up, the more noticeable board marks removed, access to the drains. The sump was taken care 
and the surface then painted with “Grady’s Sand of by a5-in. Heald & Sisco centrifugal pump, and 
Finish,” a new preparation invented by the con- it was found that a discharge of about 800,000 
tractor. which gives the building a uniform ap- gals. a day would lower the level of the ground 
pearanc: and assists in making the concrete im- water about 3 ft. over the whole area covered 
pervious to water. The uniform color obtained by the drains.. With this new level of ground 
by this method may be judged from the view of water the application of the waterproofing be- 
the completed building, Fig. 2. came an extremely simple task. 

WATE PROOFING AND DRAINAGE.—Some The heavy concrete floor acts as a gravity seal 
very int resting problems were brought up and for the waterproofing. Its weight is sufficient to 
Success’ \y carried through in dealing with withstand the upward pressure of the water until 
water in ‘he basement. The general water level it reaches elevation 78.21. the highest point to 


mat and using Ordinary tar-and-felt water- 
proofing. 

There are six plunger elevators and four stair 
ways, the latter being of reinforced concrete with 
metal treads. Elevators and stairs are enclosed 
in 4-in. concrete partitions, and all doorways are 
provided with automatic fire doors, the sills of 
which are raised l-in. above the normal floor 
level to prevent flooding of lower floors in case 
of fire. Scuppers are also provided in the rear 
curtain walls for the same purpose. 

The building is heated by the Sturtevant 
blower system through flues under the basement 
floor to vertical flues, those on the rear being 
formed along the columns, as already described. 
The fresh air is drawn from a hood on the roof, 
125 ft. above the street. Electric current for 
lighting and power is furnished by a plant of 
1,.000-KW. capacity in the basement and dis- 
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tributed through wires run in conduits laid in 
the concrete floor slabs, the main risers running 
up the fresh-air flues. Complete control of every 
part of the building is thus had from a switch- 
board in the basement. 

To provide for additional wires, etc., holes were 
left in the concrete beams and girders. To take 
care of piping and shafting which would be 
hung from ceilings, cast-iron spools tapped for 














Experiments with Automatic Stops and 
Cab Signals in Germany. 
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FIG. 4. DETAILS OF ENTRANCE COLUMNS AND GIRDER. 


bolts were set in the floor-slab flush with the 
ceiling. All water, soil and other pipe risers are 
earried in a pipe shaft located in the middle of 
the building. Each toilet room is provided with 
a pipe chamber just back of the closets, which, 
with raised floor, allows all pipes to be con- 
cealed. Rubbish and dirt from various floors 
is carried to the basement in a chute provided 
with fire doors. This reduces the fire hazard 
greatly, and by depositing all the debris in an 
airtight chamber makes the structure an ex- 
traordinarily clean one. The building is equipped 
with all the modern office building devices for 
commercial service. 

In Fig. 1 is shown a general view of the build- 
ing during construction. The mixing plant con- 
sisted of a No. 3 Ransome mixer in the basement 
with an ordinary Ransome bucket box and hoist. 
Power was furnished by a 40-HP. motor belt- 
connected to hoist and mixer. Sand and stone 
were dumped through the first floor close to the 
mixer. All steel was fabricated on the first floor 
after work was under way. Steel and forms 
were hoisted from floor to floor by three portable 
power-driven cranes which were moved from 
floor to floor as work progressed. 

Mr. Fred S. Hinds, Boston, Mass., was Archi- 
tect for this building. The Turner Construction 
Co., New York City, was the General Contractors, 
and also designed the reinforced-concrete work. 
Mr. Herbert Myrick, President of the Phelps 
Publishing Co., had general charge of the work 
for the owners. 





THE MUNICIPAL INDEBTEDNESS OF ENGLAND 
and Wales (excluding London and the rural districts), 
according to Local Taxation Returns for the year 1905- 
06, amounted to $1,168,110,000 The returns include 
72 counties and 254 other boroughs outside of London. 
The debt is divided, as to its main items, as follows: 


Water-works . $286,871,000 


Public roads and streets......... sip sel atte 132,108,000 
Tramways and light railways...... 101,505,000 
Electric lighting ........... Sis ae ou oun 97,412,000 
Sewerage and sewage disposal.......... a 97,038,000 
Gas-works -SKRRELE MODERNE ERS REA SEEM 95,448,000 
Education ....... . 8a 5s ce vw sete chon de eee 88,650,000 
Harbors, piers and docks................. 35,318,000 
Pes GON SRROOR. ... anccnscckvsr tins 25,552,000 
Housing of the working classes....... 25,055,000 


The foregoing tabulation accounts for $984,957,000 out 
of the total of $1,168,110,000. The total indebtedness 
of the 326 boroughs averages nearly $83 per head. These 
figures have been taken from a brief summary pub- 
lished in the London ‘Surveyor’ for Jan. 8, 1909, 


and another at the home signal. 
arranged in an electric circuit f, 














located in the signal box. The etn. The P 
The use of automatic stops and cab signals as normally open, and is closed on}, pi rr bse z 
auxiliary or supplementary to the regular block age of a train. The second conta Pie. visible 
signal system was reviewed in our issue of Jan. connected into the signal transmis RR. app” 
14, in connection with the report submitted by way that the circuit is closed y rsd wae# 
the Block Signal and Train Control Board to indicates “stop,” but it is open y x ~~ 
the Interstate Commerce Commission. In the indicates “clear,’’ so that the horn . Bee 
sound. A train approaching a “sto; yen 
pletes the circuit, and the diaphrag @ as 
7 of telephones) in the horns are ; ao 
so as to give out a loud grunting 
tk are being made to determine if 
clearly audible on the engine, and 
he their position upon their audibility 
fe ELECTRIC SIGNAL INDICATO! 
“it 18") > devices placed in the engine cab 
ae t 4 ‘Bars engineman when he is approaching 
eee 88 gardless of the signal indication. 
tended only to warn the men to 
the signals, and Capt. Gonell cons 
=i important feature. A contact rail 
hee the track engages with a shoe on th. 
a) contact faces being vertical in orde: 
ag against the accumulation of snow, « 
ae aie STATION RECORDING ALARM 
+ Hxtas paratus is intended to inform the sta of 
mrt | 4 if a driver runs past a signal standi 
i bi ger,” and at the same time to record y ofter 
HE Ss such an event has taken place. Th paratus 
x is located in the office of the station ling 
ies in the signal cabin, and forms part of .n elect; 
| 3g circuit fed by a battery. When a train passes 
Vetthiait Gnanhen 60 a rail contact, the circuit is closed and alarm 
nlarged ) “a is set ringing. This is arranged so to con- 
tinue ringing until it is stopped by { official 
in charge, consequently the occurre: cannot 
pass unnoticed. In stopping the alarm, a counter 
January number of the “Bulletin” of the Inter- is operated simultaneously, and a figure appears 
national Railway Congress Association we find behind a small window in the case, recording the 
an abstract of an interesting paper by Captain number of times the over-running of the signal 
Gonell (of Berlin) on German experiments with has occurred. As the fact that such an event 
safety devices intended to prevent trains from has occurred is at once brought to the knowledge 
over-running stop signals. He points out that of the station-master, he is forthwith able to in- 
the danger increases with the growth of traffic, vestigate the subject by examining the engine- 
the increase in speed, and the shortening of the man and fireman, or in case of a train that does 
intervals between trains. Consequently, the not stop at that station, he can telegraph to th: 
railway administrations have been engaged in next station at which the train stops. 
working out devices to reduce this danger, and AUTOMATIC TRAIN-STOPPING DEVICE- 
extensive experiments 
with such devices are be- rr 7a] 
ing carried out on the 
Prussian State Railways. 
TORPEDOES. — These 
are now in general use, 
but present two disad- ‘s' 
vantages: (1) the light tre 
and sound produced may ar 
not be noticed by fast th 
trains, which themselves he 
produce much noise; (2) ay 





the torpedoes have to be 
placed and removed by 
hand. Attempts are be- 
ing made to overcome 
these disadvantages by 
using more powerful tor- 
pedoes and _ introducing 
mechanical appliances. It 
is not always possible, 
however, to connect the 
torpedo-placing device 
with the signal wire, as 
it would put too heavy a 
load on the wire. In 
such cases a_ special 
watchman is_ required, 
upon whom all reliance 
must be placed. 
ELECTRIC HORNS.— 
These are intended to 
give audible notice that 
the train is approach- 
ing a signal indicating 
“stop.”” One is placed 328 
ft. and another 65 ft. 
from the distant signal, 
with a contact 65 ft. in 





FIG. 5. ENTRANCE GIRDER REINFORCEMENT IN THE fF S 


READY FOR CONCRETING 


4 umn loa the 
advance of the first horn (This girder is at the third story So earries’y 250-ton colu 
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por a nto some detail in describing the 
The on! é »aratus, which not only gives 
Van sra 


5 aa. af ible signals on the engine but 
pee sm -es if the engine passes the signal 

stop” position. It is one of the 
erated devices under trial. Trips 
tive put in motion mechanism 
iys signals in a box in the cab, 

cial whistle, and (8) operates a 

y When the signal is put at the 


applies une 


“stop” position, contact bars or treadles in the 
track are raised so as to engage the trips. There 
are separate sets of treadles and trips. Thus 
the cab signals indicate whether a distant or 
home signal has been passed, and an ordinary 
application of the brakes is made at the former 





while an emergency application is made at the 
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Waterproofing of Ashpit. 


6 Suction to 5"Centrifugal Pump 









































signal. Portable treadles can be used to pro- 
tect trains which are stopped by accident. 

The apparatus is purely mechanical, and seems 
to be somewhat complicated in order to give so 
many indications. It is stated by Capt. Gonell, 
however, that the mechanism was designed for 
these manifold functions by the inventor, in 
order to satisfy the conditions contained in a 
specification of the French department of public 
works. The trials will show whether all of them 





are necessary, or whether some can be omitted, 
in order to simplify the mechanism, without af- 
fecting the safety of the traffic. The application 
of slipper contacts for releasing the mechanism 
is of itself new, and has often been utilized be- 
fore. But the Van Braam apparatus is said to 
have this superiority over similar appliances, 
that whereas with the latter, the contact of one 
slipper only suffices, with the former, both the 
slippers of a pair must come in contact with the 
rails simultaneously, before the mechanism can 
work. If only one slipper comes in contact, 
nothing happens. This materially increases the 
reliability of the mechanism, as any accidental 
release produced by irregularities in the ballast 
or by tools left lying by the track is almost im- 
possible. Such obstructions would have to exist 
on both sides of the run- 
ning rail, at an equal 








’ that was used during Construction, E|. of Overflow = 78.2! ditedee thd ta eanal 

Fin () was afterwards Plugged rco” height 

Floor, WW yell "Concrete Slab Waterproofing ,~&/ 76.2! height. 
EAS ERS te 5 EE EB ; f iS OS Be Trials of this appa- 
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Section through Drainage Sump. 


FIG. 83. DRAINAGE SUMPS AND ASHPIT WATERPROOFING. 


latter. If the engineman sees the distant signal 
80 to “clear” position, he can release the 
brakes, and can mark the diagram by means of 


& push button, to show that he has seen the 





Varies from 76.0 to 78.0 


tained, and the appara- 
tus could be readily ex- 
amined and looked after 
by the staff concerned. A 
report of the results ob- 
tained on the Prussian State Railways was pub- 
lished by Mr. Klopsch, civil engineer, in the 
Zeitung des Vereins Deutscher Eisenbahnver- 
waltungen,” for Feb. 12, 1908. 


AN UNBALANCED BID of somewhat remarkable 
character has come to light at Chicago and is causing 
much unpleasantness in the municipal departments. For 
some years the annual contracts for repairing asphalt 
streets have been secured by certain contractors at 
prices ranging as follows: For resurfacing with asphalt 
only, 89 cts. to $1.82 per sq. yd.; for 6-in. concrete 
base, binder and asphalt resurfacing, $1.49 to $2.50 per 
sq. yd. Last year, however, the accepted bid was $1.75 
per yd. for resurfacing with asphalt alone (an excep- 
tionally high price); and 1 ct. per yd. for entire re- 


ce | 


FIGS. 6 AND 7. THE FRONT ENTRANCE, IN THE ROUGH, AND FINISHED. 


construction. The work has included a large amount 
of resurfacing and a small amount of reconstruction, 
so that the city is said to have paid $100,000 more for 
the work than if the work had been let to other con- 
tractors at reasonable figures. The matter has been 
called to the attention of the Commissioner of Public 
Works, who is conducting an investigation in order to 
ascertain how the contractor came to make such a pe- 
culiar bid, and why this bid (so obviously peculiar) 
was accepted. 


—_——__—_—_-@—— ———~< 


POOLING IN BUILDING CONTRACTS seems to be a 
common thing in Germany, judging from a court de- 
cision recently published in the “Zentralblatt der Bau- 
verwaltung.”’ The case was an appeal of a contractor's 
suit for balance due. He had contracted to build a 
warehouse for some $45,000, securing the job as lowest 
bidder among eight. But the owner found that before 
bidding this contractor had called a meeting of the 
other seven, and agreed to pay each of them $750 if he 
was awarded the contract, the other bidders to submit 
bids higher than his. On the basis of this agreement 
he bid about $4,000 higher than his estimate, it is al- 
leged, and received the contract. The owner withheld 
from the final payment an amount equal to the excess 
of the bid over what was claimed to be the lowest «sti- 
mate price mentioned at the pool mecting, some $7,000 
The contractor admitted the pool agrecment to.leave the 
job to him for a consideration of $750 to each, and 
claimed this permissible because a common custom. 
The court confirmed nearly the full claim of the owner, 
and except for a minor change in the amount at issue 
it denied the contractor's suit. 


* 
> 





THB HUMBOLDT NATIONAL FOREST in Northern 
Nevada has been extended by 600,000 acres by a procia- 
mation signed by President Roosevelt on Jan. 21. This 
increases the area of this reservation to about 1,160,000 
acres. 
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Creosoted Wood Block Pavements. 


Creosoted wood block paving work was dealt 
with in two papers and a committee report sub- 
mitted before the annual convention of the Illi- 
nois Society of Engineers and Surveyors, in Jan- 
uary, 1909. 


Experience at Grand Forks, N. Dak. 

Mr. J. J. Smith, City Engineer of Grand Forks, 
N. Dak., read a paper which we have rearranged 
and extended (by additional material from Mr. 
Smith), as follows: 


In 1908, the city of Grand Forks, N. Dak., laid 37,460 
«q. yds. of creosoted wood block paving, the work being 
done between Aug. 22 and Nov. 19. This replaced an 
old paving of cedar blocks; the old blocks were 6 ins. 
deep, laid on a course of 2-in. plank and on a 2-in. bed 
of sand 

The specifications for the new work required that the 
blocks should be 3% ins. deep (parallel with the fiber 
of the wood), 3 to 4 ins. wide, and 5 to 10 ins. long 
(averaging 8 ins. long). The blocks received were 3144 
ins. wide. It was considered that the blocks should be 
treated with at least 16 Ibs. of creosote oil per cu. ft., 
but those used were given an average of 20 Ibs. per 
cu. ft. The creosoting was done by the Kettle River 
Quarries Co, at Sandstone, Minn. The blocks were cut 
from Norway pine and tamarack. The latter proved to 
be of better quality, and appeared to take the treatment 
more readily than the pine. The tamarack blocks con- 
tained but few knots, and scarcely any of them were 
checked or warped 

Some cities have r ported that treated wood block 
pavement has swelled, buckled or raised up after rains. 
We have had no such experience with our pavement so 
far, although it was set in place during the very dry 
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Fig. 1. Cross-Sections of Streets with Wood Block 
Paving; Grand Forks, No. Dak. 
(J. J. Smith, City Engineer.) 


weather, and we have had enough showers since to 
cause swelling, if such could take place.* 

As to slipperiness, the paving has been in place for 
only a short length of time. We received bids 
on ten different kinds of paving, and the question of 
slipperiness was considered. The weather being chilly, 
we had difficulty in filling the joints with tar, and a 
slight scum of tar remained on the surface of the blocks 
As this tar hardened, the surface was somewhat slippery 
and occasionally a horse went down, the horses being 
shod with the ordinary shoes. When a horse happens 
to slip, the surface is so smooth that it is difficult for 
him to recover himself before falling. 

The sand which we spread over the surface was of 
great assistance in affording a foothold After the pave- 
ment was in use a very short time the slipperiness 
from the tar on the surface disappeared. The contrac- 
tor's horses which hauled the creosote blocks and the 
sand to place on the surface of the pavement were shod 
in the ordinary manner, and there was only one horse 
which appeared to slip. I never saw him go down, but 
he became very nervous when he had to travel over 
the freshly tarred surface Careless driving was the 
causs of most of the falls. Horses going for the first 
time on the pavement realized the difference between the 
old cedar block pavement and the creosoted block pave- 
ment, but the farmers would drive unshod horses into 
town with loads of hay and I did not see any of them 
slip or fall. We had a few rainy days, but this did not 
seem to make the pavement slippery. 

As each block of new pavement was opened for travel 
there was clay and other foreign material carried on to 
the surface This, especially during cold weather, 
slightly roughened the surface and improved the foot- 
hold. We hardly ever have sleet, but the pavement has 
been covered with snow for some time. As we will have 
over 50,000 sq. yds. laid on the streets in the business 
district, all connected, the horses will soon get used to 
the pavement 
We made a_ special study for elevations at each 





*{Some further information on this point is given after 
the end of the paper.—Ed.] 


intersection of paved roadway, and set sub-grade stakes 
with a Y-level so that our plans would be carried out 
and the surface of the pavement would be such that 
horses would have a good surface on which to make 
turns. I believe this pavement will not be slippery in 
hot weather. The Fire Department has made several 
runs over the pavement and is well pleased with the 
results. The horses have never fallen down. They have 
‘‘neverslip’’ shoes. 

We specified a sand cushion 1% ins. thick before com- 
pression by the roller, but we may change to 1\ ins. 
for 1909. The sand cushion should not be too thick, and 
our experience shows that it should be of as even a 
thickness as possible, but should be thick enough to 
allow for the irregularity of the surface of the 6-in. 
concrite base. The concrete was a 1:3:6 mixture of 
Portland cement, sand and gravel. 

The pit gravel was screened, and any passing a \%4-in. 
mesh was considered as sand. We experienced trouble 
in screening the gravel, and the ordinary building 
screens of %-in. mesh would not stand intact for a 
single day. Screens were procured of the same mesh 
but larger wire. Still, when the gravel was damp, or 
the percentage of sand large, all of the sand would 
not go through the screens, but would pass over and 
become mixed with the aggregate. Another change was 
made to screens of 5/16-in. space made from No. 16 
wire. This proved more satisfactory, although some 
rather coarse grains passed with the sand. 

All gravel was thrown from the railway cars onto the 
screens, each 10 x 10 ft. It was first thrown against the 
screens from the front in the usual manner; then the 
screens were set with the top ends against the cars, 
and the gravel was thrown upon them from the rear. 
Judging from this experience, we believe the pit gravel 
should be screened, as the percentage of sand is too 
Ic-rge in the pit gravel found in this locality. 

All concrete was mixed in a mixer, enough water 
being used so that the concrete when deposited in place 
was in a very mushy condition. The mixing machine 
was placed at each intersecting street, making the longest 
haul about 400 ft. The concrete was hauled from the 
machine in one-horse concrete spreader cars. From five 
to seven days were allowed to elapse before the paving 
was placed upon the concrete. 

Vitrified 4-in. tiles were placed immediately under- 
neath, and 3 ft. below the top of the curb, and the 
trench up to the curb was filled with pit gravel. Sub- 
drains 18 ins. deep were excavated in the clay soil and 
filled with gravel. These were 50 ft. apart, and extended 
from curb to curb. The soil at subgrade was rolled with 
an §8-ton tandem roller with rear tire 44 ins, wide 
and 54 ins. diamcter; 265 lbs. pressure per lin. in. of 
tire. The wood block wearing surface was rolled with 
the same roller before tarring the joints, in order to 
compress the sand cushion and to give the pavement a 
smooth surface. 

Tar was used as a filler between the wood blocks, and 
for the expansion joints. These joints were placed across 
the street, %-in. wide and 100 ft. apart, and also 1-in. 
wide along each curb. We experienced difficulties in fill- 
ing the joints with tar, as the blocks were laid close and 
the temperature was chilly at the time the work was 
cone. By using large kettles and heating the tar to 
about 600°, and by better efficiency of the men, we ac- 
complished better results, although a second pouring of 
tar was in some places required to fill the joints. 

After the tarring was completed, a coat of fine sand 
was spread over the surface and swept se as to (where 
necessary) work into the joints and also temporarily give 
a gritty surface where a thin scum of the tar had 
chilled and adhered to the top of the blocks. 

The rows of treated blocks were placed at an angle 
of 67%° with the curb line, except that at the street 
intersections they were laid at right angles with the curb 
line of the intersecting street from the curb line on the 
street being paved to the property line of the same. 
Adjacent to the curb, one row of blocks was laid parallel 
therewith. Kettle River sandstone 5 x 20 ins. was used 
for curbing, and the same stone 4 x 16 ins. for headers. 

The streets are 80 ft. wide and the paved roadway 50 
ft. wide. The surface of the paving at the center of the 
stre:t is 4 ins. above the curb, as shown in Fig. 1. On 
one street having a double-track street railway, how- 
ever, it is of same elevation as the curb. The gutters 
at the summits are from 3 ins. to 4 ins. below the top 
of the curb, and at the valleys or water inlets they are 
from 6 ins. to 8 ins. below it. Summits are necessary 
in the gutters, as most of the streets are level length- 
wise. The very high crown could not have been used 
except for these summits in the gutters. The 4-in. 
crown in a 50-ft. row@dway was the maximum, and a 
less crown would give satisfactory results. 

The street intersections, Fig. 2, are raised 8 ins. above 
the curb at the intersection of street centers, and along 
the center of each street there is a gradual fall for 50 
ft. to the normal level where the elevation is 4 ins. above 
the curb. The gutter is 2 ins. below the top of curb 
at intersecting curbs, 3 ins. to 4 ins. at the property 
line, and 6 ins. to 8 ins. at the water inlet at valley 


which is placed 10 ft. (or more) from : 
street intersection. This condition a! 
age and the street intersections are as 
ful as any other part of the street fo; 
hicles. There is a step of not more 

the top of the curb or sidewalk to th. 
ing for pedestrians in crossing the st; 
should intersect with a radius of not 

The city employed four inspectors, on 
soting plant (who made itemized daily 
ment to the city engineer), one at th: 
machine, one where concrete was deposit: ms 
and one with the gang laying the wearin: 
though the contractor showed every d 
good work, we believe the money paid 
was a good investment. 

An electric street railway track was jai 
ahead of the concreting. Part of the tra 
44-in. 56-lb. T-rails on cedar ties 7 in 
24 ins. c. to c. The remainder was of 41, 
rails on steel ties 4% ins. deep and spa 
ec. toc. The steel ties were embedded in « 1 
were 4 ins. of gravel placed under the ced 
crete was placed between these ties, and 
with the tops cf the ties. 

A decided improvement in the appearan 
ness of the streets was made by changing 
the sidewalks from 12 ft. to 15 ft. Thi 1 th 
use of side inlets instead of top inlets fo: 
water entering the catch basins. 

From Aug. 22 to Nov 3, three curb s:tt: if 
laborers set 5,400 ft. of new straight curb 2 tt of 
new circular curb, and 1,880 ft. of stone hy th 
also removed and reset 7,800 ft. of old curb 
drainage underneath all curb. The contract: 
50 cts. per ft. for headers; 70 cts. per ft. for 
curb; 20 cts. per ft. for moving and resettin 
and $3.02 per sq. yd. for paving. This Is 
wearing surface, tar filler and expansion 
top dressing and cushion, concr-te foundat\ 
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Fig. 2. Plan of Street Intersection, Showing 
Arrangement of Grades; Grand Forks, No. Dak. 


‘ 
vating or trimming sub-grade, subsoil and tile drat 
age, and a two-year guarantee. Common labor cost 
$2 per day; cement about $1.70 per bbl., net; grave! o! 


ears at city, $1.55 per cu. yd. 


ixperience with Creosoted Block Paving in 
Chicago. 

In the foregoing paper, reference is mide to 
the swelling and buckling of wood-block );iving 
although such action has not been observed as 
yet at Grand Forks. In this connection, 





below some particulars as to experience ©! this 
kind in Chicago. This information is fro: pa- 
per on “Recent Paving Practice in © go," 
which was read at the same conventio! Mr. 
Jos. A. Moore, an engineer of the Board veal 
Improvements. 

Creosoted wood block paving is attracting mu ten 
tion at present, largely on account of being ira 
tively noiseless. It is probable that the next ‘ years 
will see a large number of the downtown * as 
well as many of the outlying ones, paved wit) na 
terial. The pavements already laid are we ba 
ceptionally well, and are generally giving goo ac- 
tion. The South Park Board has recently ad = 
pavement for intersections of boulevards wi reets 
having car tracks, the rajway companies doing par 
ing in connection with the reconstruction of the ucks 


During the past season the writer had char 
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F Grove Ave., from Oakwood Boulevard 
—, eosoted blocks. This was about 1% 
more 1, yds. The work was done by the 
lee Co. at $3.44 per sq. yd. The blocks 
‘ wa Norfolk, Va., by the American Wood 
hed a Long-leaf southern pine, impregnated 
poy * 18.13 Ibs. of oil per cu. ft. of timber 
re? = ngineer was sent to the plant by the 
perdi he treatment. The blocks were 4 ins 
” eep, and were laid diagonally across the 
: sway were laid on a 6-in. concrete foundation 
oe j-in. sand cushion. 
peer « filled with coal tar were placed next 
ae nd at intervals of 50 ft. across the road- 
é “y has car tracks on it. One side was 


the other was torn up. The blocks 
| wedged together fairly tight. Fine sand 
filler. Expansion of the blocks due to 
squeezed the tar out of the joints, and 
ouble has since been experienced by the 
during heavy rains. The part of the 
sis behaving badly in this respect is con- 
i to de of the street for a space of about four 
reason why this part of the street buckles 
=; do not is not apparent, but is probably 
lifference in the treatment of the blocks. 








Concrete Pile Dike on the Missouri River, 
Elwood, Kans. 


The timber pile dikes built along the Missouri 
River have an average life of from 7 to 10 years. 
Usually the cause of their removal in that time 
is decay about the water line, but very often 
floods, floating ice and drift destroy them before 
they actually wear out. With the idea that con- 
crete would resist both deteriorating influences 
of rot and exterior abrasive or destructive ac 
tion, the United States has recently built at 
Elwood, Kans., near St. Joseph, Mo., on the 
Missouri River, a dike made of concrete piles, in 
order to test the value of concrete for such work. 
Through the courtesy of Capt. Edward H. 
Schulz, Corps of Engineers, U. S. A., who was 
in charge of the work, we are enabled to pre- 
sent some of the details of this experimental 
construction. 

The proposals called for supervising the work 
of manufacturing the piles and for furnishing 
forms and reinforcing materials; the United 














A CONCRETE PILE DIKE FOR SHORE PROTECTION, BUILT BY THE U. S. ENGINEERS AT 
ELWOOD, KANS. 


Sand is not the proper filler for creosoted block paving, 
being too pervious and inelastic. An impervious filler 
which will prevent any part but the exposed surface: of 
the blocks from becoming saturatd with moisture 


greatly lessens the liability of buckling. 


The report of the Committee on Roads and 
Pavements presented (together with the above 
papers) at the recent annual meeting of, the IIli- 
nois Society of Engineers and Surveyors, stated 
hat sand filling has not proved satisfactory for 
reosoted block paving in Chicago. From that 
report we quote the following paragraph: 
Creosoted wooden blocks laid during the past year, 
with a sand filler, have not proved a success. The 
ocks heave after almost every rainstorm, and the bed 
s often washed out of place. A wood pavement, 
no matter how well treated, must be protected from 
mois getting under the blocks, and this cannot b> 
one en a sand filler is used. It is claimed that 
traff vill grind dust and sweepings into the joints, 
and { make them watertight, but there is room for 
yut to this. Sand being a rigid material, any ex- 
pans n the blocks cannot be taken up in the filler, 
and pavement is forced up off the concrete. A tar 
a yhalt filler is preferable. But even with a tar 
filler blocks should not be driven too closely to- 
Rethe or should they be laid so loosely that traffic 
will f the edges. In Chicago, an asphalt filler is pre- 
ferred a tar filler, on account of its not becoming so 
brittl. cold weather nor so soft in warm weather. 
It also stains its life longer than a tar filler. 


States to furnish other material and to make and 
drive the piles. All piles were to be cast on 
the ground and were to be driven by jet and 
hammer combined. Under this specification bids 
as low as 80 cts. pér lin. ft. were received. 
Methods of casting and driving different from 
those used were considered, but were discarded 
for various reasons connected with the peculiar 
conditions of the ground and the cost. The num- 
ber of piles used was so small that any method 
involving any great amount of apparatus in 
volved prohibitive costs. 

The following data give the most important de- 
tails of the dike, shown completed in the accom- 
panying half-tone: 

Total length of dike, 150 ft., of 'which 40 
ft. was timber nearest the shore, and 110 
ft. of concrete piles. 

Total piles driven, 36; total lin. ft., 1,457. 

Length of piles, 32 to 50 ft. 

Penetration, average 21 ft. 

Elevation of top of piles, 10 ft. above stand- 
ard low water. 

Cross-section of piles, 14-in. square on top, 
8-in. square at base. 

Reinforcement—4 bars of 1-in. square steel, 
1%-in. round tie steel, 18 ins. c. to c. 

Forms, 2-in. yellow pine. 

Mixture: 1 part cement, 2 parts Missouri 


River sand; 4 parts crushed rock, largest 
size, 1 in, 
Weight of 50-ft. piles, 8,700 Ibs. 
Age Set 10 days before driving. 
The piles were cast on shore about 6 ft. above 


a barge, onto which they were skidded prepara 


tory to being driven. On account of the weight 
of the pile a wire cable, with a single and 
double block, was used in the handling, slinging 
each pile at the large end and at about 15 ft 
from the small end to take care of the deflection 
under its own weight. It was found that a pil 
could bow 5 ins. in the 50 ft. without injuring it 

In driving in sand only the piles were jetted 
down in about 5 minutes, by means of a jet at 
tached to a 1\4-in. pipe fastened to the end of th: 
pile. But in that part near the shore covered 
with rock and debris, considerable difficulty was 
experienced and a hammer had to be used. 

At first it was intended to build the piles only 
of concrete, tying them together with timber 
but in a portion of the dike concrete cross 
beams were substituted for the timber, as will 
be noticed on the half-tone. 

The actual cost to the United States was $1.36 
per. lin. ft. of pile, which, after deducting th: 
profit of contractor and cost of special super 
vision, would make the cost about $1.00 per lin 
ft.. a figure which could be expected to be 
reached by the government in future work The 
itemized cost of the construction is as follows 





Invoice for supervising, forms and steel rods... .$1,200.00 
Portland cement, 86% bbls. at $1.25 bbl 108.44 
Crushed rock, 111,800 Ibs., at $1.30 ton.. 72.67 
Sand, 32 cu. yds., at 20 cts. cu. yd . ; 6.40 
Labor, making forms.......... gar 117.1) 
Labor, making piles ............. ‘ -« 257.70 
Labor, driving piles.......... 215.00 

1.977 I 


The work has been only recently completed 
and its behavior during the next few years will 
be watched with interest. 


—=——- 


THE REUS“ OF MBTALS has been udied by the 
U. 8S. Geological Survey in. connection with its inv. 
gations of the broader subject of the conservation of the 
metals of the country. We quote as follows from a 
bulletin issued by the Survey 


A part of these secondary metals is produced and sold 
as raw metal, but a very considerable portion is turned 
out as alloys, such as brasses, bronzes, babbitt, and 
type mital. The following table giv« the results ob 


tained by the canvass of tl 


e industry 


PRODUCTION OF SECONDARY METALS IN THE 
UNITED STATES IN 1907 


Short Approximate 
tons vaiue, 
Secondary coppcr as raw metal 
and in alloys.. tad cae 3O.240 $11,188, S00 
Secondary lead .. ree Y, 900 | 
Recovered lead in alloys. . 15,5084 2,702,788 
Secondary spelter ...... . 18,841 | 
Recovered zinc in alloys etéws Soees 2,300,444 
Ey 93 | 
Recovered tin in alloys ias. eee 914,404 
ES a Se il Rte ete ott . $17,196,436 


' 


This table is compiled from reports made by all em« 
ers and refiners of secondary materials with whom it was 
possible to get into touch Producers of such metals 
who have not received the Government requests for their 
production will contribute to the conservation movement 
as well as confer a favor by forwarding their names 
and addresses to the Division of Mineral Resources, U 
S. Geological Survey, Washington, D. C. 


* 
> 


THE MILEAGE OF RAILWAYS IN ALASKA is sum 
marized as follows by the United States Geological Sur 
vey under date of Dec. 4, 1908: 





Seward Peninsula: Miles. 
Seward Peninsula Ry., Nome to . ee 
Payetreak to Branch S&S. P. By..... 2.0 cccceccsces 6.5 
Council City and Solomon River R. R., ‘Council to 

PU CMO ib civchecccawnedocen bbdces Ge 
Wild Goose Ry., Council to Ophir C reek. 

Fairbanks: 

Tanana Valley R. R., Fairbanks and Chena to 
GE oo ne cdané deb baeChé canted céaeue 46 


Kenai Peninsula: 
Alaska Central R. R., Seward to near head of 
Turnagain Arm .........-- Setetouseivasise OE 
Copper River: 
Copper River R. R., Cordova to Childs Glacier 
Pree rr Te ere Ter LTTEe 47. 
a” pa J 11 miles have been built since Sept. 
. Same railroad at Katalla, where there 
i also been some work done by a rival com- 
pany, has built between 3 and 4 miles. At 
Valdez a few miles of track of the Alaska 
Home Ry. were laid in 1907.) 
White Pass: 

White Pass and Yukon R. R., Skagway to White 
eo eR Uh eb ich ocebctcdestdss tececdegebcceus 20.4 
(Terminal at White Horse, Yukon Territory.) 

Yakutat Bay: 

Yakutat Southern Ry., Yakutat to Situk River... 9 

Portions of the Council City and Solomon River and of 

the Alaska Central are out of repair and not in use. 
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Advance in Reinforced-Concrete Construction: 
An Argument for Multiple-Way Reinforce- 
ment in Floor-Slabs. 


By C. A. P. TURNER,* M. Am. Soc. C. E. 
Concrete construction when properly designed 
with suitable reinforcement is rapidly gaining in 
popularity due to its economy, its fireproof 





avowed object of securing safe construction is 
not attained. It is to be expected that, when the 
tax-paying owner wakes up to an appreciation 
of the large amount he is forced to pay unneces- 
sarily by the lack of knowledge of those who are 
drawing up these regulations, there will be some 
very radical changes in this department of mu- 
nicipal government, and some interest taken in 





FiG. 1. INTERIOR VIEW OF LINDEKE-WARNER BUILDING, ST. PAUL, MINN., SHOWING MUSH- 
ROOM COLUMNS AND FLAT-SLAB FLOOR. 


qualities, and the remarkable rapidity and safety 
with which it may be put up. As in all lines 
of construction work the first essential for satis- 
factory results is correct design. Nearly all 
failures in reinforced concrete are chargeable to 
lack of experience on the part of the designer 
rather than to the failure of the workmen to 
properly carry out the work. The exceptions 
to this statement are few and far between. Oc- 
casionally we run across an exhibition of monu- 
mental ignorance on the part of a foreman, who 
has substituted ordinary ashes for good furnace 
clinker in cinder concrete, with the natural re- 
sult that the ashes-cement-mud so formed did 
not stand up. But granting that the foreman is 
familiar with the elementary principles govern- 
ing the selection of suitable concrete materials, 
and the design is worked out with good judg- 
ment, the engineer has the satisfaction of know- 
ing that the work can be executed without the 
danger and risk incidental to structural steel 
construction or even that incident to the erection 
of the ordinary mill building. 

Of course such a statement carries weight only 
as it emanates from one who has had a wide ex- 
perience in the construction of both types of 
building. The writer’s experience in charge of 
the design of a number of million dollars worth 
of structural steelwork for bridges and build- 
ings, together -with his experience in responsible 
charge of the reinforced-concrete construction 
for an equally large amount of building and 
bridge work, provides the basis for the statement. 

A number of municipalities have formulated 
such rules and regulations as tend to render the 
construction of reinforced concrete prohibitive 
from the standpoint of cost. As a general rule 
the average city (even some of the first class), 
in designing ordinances governing the construc- 
tion of reinforced concrete, secures the services 
of men who have had little or no practical ex- 
perience whatever in this class of work. In- 
stead of favoring and encouraging the more con- 
servative and better types of concrete construc- 
tion, the regulations drawn in this way en- 
courage and favor dangerous or at least less 
conservative types, and in consequence their 


~eConsulting Engineer, Phoenix Building, Minneapolis, 
Minn 





determining by test what are and what are not 
reasonable requirements. 

CONTINUITY.—Thus, a regulation which de- 
mands that all beams shall be figured as simple 
beams, and makes no requirement for the safe 
tying together of the con- 2 
struction, is a radically [xR 
dangerous one. Where 
the main slab reinforce- 
ment runs in but one di- 
rection it is admittedly 
not allowable to figure 
ribs as continuous. When 
however, the slab has a 
two-way reinforcement 
then the rib may act as 
a true continuous beam, 
and, as the writer would 
look at it, it is not only 
permissible but desirable 
to figure it accordingly. 

It may be noted that at 
least eight-tenths of 
all accidents in the erec- 
tion of reinforced con- 
crete have occurred with 
designs in which a one- 
way reinforcement was 
used. Such designs, 
besides being favored by 
municipal building ordi- 
nances, are fostered by 
the fact that the major- 
ity of works on the sub- 
ject of reinforced con- 
crete utterly fail to 
treat multiple-way slab 
reinforcement in a ra- 
tional manner. The writer 
has repeatedly subjected 
long-span slabs with 
two-way reinforcement 
to test loads amounting 
to several times what 
their ultimate strength 
would be if figured by 


| 
| 
| 
| 








ate 

DEFLECTION LIMITS.—Not a os 
regulations have established the ri Pp. —_ 
quirement that the maximum deflect aa may 4 

under test shall be the same perce: a . 
length of the span as that permitted be fectio 
for a deep beam. This proves th ey ) 
sponsible for the regulations wer ws al 

ne 


knowledge of the elementary relatio 
to unit strain and stiffness. 

From the general theory of flexur: 
beams uniformly loaded (1) with a 
load W or (2) with a load W con 
center, and similarly for beams rr: 
the ends, we have for strength, 


SI 
W=n— 
le 
where n = 4, or 8, 12, for the fou 


cases. The requirement of stiffness, i. 
maximum defiection, limits the load b 
ent formula: 
EIA 
Ww = w—— 
PE 

where m == 48, 76.8, 192 or 384 for th: 
cases.* By equating these values of }j 
lation between A and S is obtained: 


nPS 
A = ——. 
mek 
This shows that the maximum det 
i 
the same unit-stress S varies as for | 
c 


the same material, while the coefficients 
make a further wide variation. Such \ 
of course make it absurd to limit the 
sible deflection to a fixed percent of the < 
has been attempted by some ordinances. 


Practical test under common conditi 
partial restraint shows that in a span of fo: 
times the thickness or depth of the slab o: 
i. e., | = 40t (t = 2c approximately) a det! 
equal to l + 250 will not materially inju 





*In these formulas | = span; ¢ = distance of oul rmost 


fiber from center of gravity; A = deflection; S 
imum unit: stress, and J = moment of inertia. 








the usual published for- 


mulas applicable only to FIG. 2. STOCK HOUSE FOR HAMM BREWING CO., ST. PAUL, MI’ 
SOME OF THE 50-TON STOCK TANKS IN PLACE. 
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may deduce 


en by the above formula we 
for | = 10 t the maximum de- 
l 





ot exceed In treating A 


flection sh 1000 
the span, our unit of measure is 
‘Ience the permissible deflection 


¢ | should vary directly as l+c, 


as a perce! 








carry five times the working load without injury. 
Thus in concrete the demand is made for from 
two ‘to three times the ultimate strength that 
would be required in structural steel! And still 
the concrete stays in the field. 

CONFLICTING REQUIREMENTS FOR COL- 
UMNS.—As recently as three years ago we could 
readily find one city which permitted a small 
allowance for vertical 
steel in a reinforced-con- 
crete column with no 
recognition of the value 
of the hoops and ties in 
their relation to the 
ultimate strength, while 
another city allowed 
for the hooping without 
recognizing the effi- 
ciency of the _ vertical 
steel when combined with 
the hoops. They are 
nearly all now revising 
these obsolete require 
ments. The writer will 
venture to say that 
there is not a practical 
engineer engaged in 
reinforced-concrete con- 
struction to-day who 
does not appreciate 
the advantage of ver- 
tical steel combined 
with hoops in proper pro 
portion. 

MULTIPLE-WAY RE- 
INFORCEMENT. — One 
of the practical advan 
tages of multiple-way re- 
inforcement lies in the 
fact that it is almost free 
from the danger of sud- 
den collapse. Such a slab 
will act at first somewhat 
like a flat dome and slab 
combined, but as the de- 
flection gradually in- 





FIG. 3. REINFORCEMENT OF A HEAVY COLUMN AND ITS FOOTING. 


r in other words directly as the ratio of span 
to thickness of slab or depth of beam. 

STEEL STRESS AND TEST LOAD.—We have 
liso the following regulation, still in vogue in 
some cities though discarded in others, as fol- 
ws: The allowed fiber stress on the steel shall 
e 16,000 Ibs. per sq. in. for mild steel, and the 
‘est load shall be three times the rated working 
ad. In other words they propose under their 
theory to strain the steel up to or even beyond 

yield-point and expect no permanent set or 
msiderable deflection of the slab under their 
required test load. This reduces the theory to 
in amusing absurdity. 

LIMITATION OF HEIGHT OF BUILDINGS.— 
lt is almost an everyday occurrence for the con- 
structor to build columns in warehouses for 
urying greater working loads than come upon 
those of a 24-story office-building, and in spite 
f this there has been agitation to limit the 
height of conerete construction to four or at 
most six stories. The absurdity of this can be 
best appreciated when we consider that the large 

merete column may reasonably be expected to 

more uniform and give higher results under 
test than the small—a statement which in view 
ff the Quebee experience, cannot be made as 
regards steel without some reservation as to 
the makeup of the section. 

SAFETY FACTORS.—In steel construction we 
have minal or imaginary factor of safety 
f four based on the ratio of the working stress 
to the ultimate carrying strength in a tensile 
est. This, however, means an actual factor 
generally not more than 2 to 2%, since the yield- 
point volue of the metal closely limits the 
strength of the frame. Compare this with what 
has been expected of a concrete slab: a load of 
two tin live plus dead load with a limiting 
deflection of 1/700 the span in a slab spanning 
20 ft. or more, with a working load of 200 Ibs. 
ber sq. fi, the requirement means a capacity to 


creases it will gradually 
commence to act as a 
suspension system in 
which the concrete will 
merely hold the rods together and distribute the 
load over them. For example, a slab 24 ft. 
square and 6 ins. thick can readily be loaded so 
that the deflection would be 8 or 10 ins. It 
would crack clear through the concrete and 


would still carry the load that caused this large 
deflection and require a large additional load to 
ultimately break the slab down. 

The reason that this type has not come into 
favor more rapidly is in large measure due, as 
already pointed out, to the improper rules 
adopted in municipal regulations. Take for ex- 
ample a flat slab supported on four sides and 
one supported on two sides; the average build- 
ing ordinance treats the bending moment as 
though it were equal in the two cases, while as 
a matter of fact the moment of the external load 
is 50% greater in the latter. To make this point 
clear we may put the proposition in terms of the 
work done by the construction in carrying the 
load to its support In the case of the slab sup 
ported on two sides the construction has to carry 
the half total load carried by each support 
through an equivalent distance of one-fourth the 
span. In the case of the slab supported on four 
sides the center of gravity of the load carried 
by each support is only one-sixth of the span 
distance from the support, and hence the work 
done is only two-thirds as great as in the other 
case, 

QUALITY OF STEEL.—It is frequently urged 
against reinforced concrete that we do not know 
positively the quality of material which 
using. As a matter of fact the 


we are 
standard brands 
of Portland cement on the market to-day are 
far more uniform in quality than the ordinary 
merchant steel and it is not as a rule to the ce- 
ment which enters into our building that we need 
pay as much attention as to the quality of the 
reinforcing metal. Some manufacturers of steel 
have considered, apparently, that anything was 
good enough for reinforced-concrete work. Bars 
that are hard and so brittle that they would snap 
Short have been sold to the uninitiated as suit 
able material for reinforced-concrete work, and 
not a few building departments have been hood 
winked into allowing 25% or 30% more for so 
called hard steel rolled from miscellaneous scrap, 
old rails and other low grade material, which 
has frequently proved so brittle as hardly to 
bear the slightest rough usage in handling. It 
is unfortunate indeed that such material should 
be trusted to withstand a higher working stress 
than good tough metal, the characteristics of 
which we know with certainty 

As the writer looks at it, the concrete can 
reasonably be expected to work with the metal 
only through a moderate range of stress, such 
as good medium steel can safely be trusted to 
carry. Bearing in mind the fact that the modulus 

















FIG. 4. EXTERIOR OF BOSTWICK-BRAUN WAREHOUSE, TOLEDO, O., DURING CONSTRUCTION. 
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of elasticity of the mild and the high steel is 
practically the same, the advantage of the lat- 
ter is open to serious question. In fact the 
Writer prefers a material which he can test 
practically to the yield-point and feel assured 
that it will not let go quickly but give him ample 
warning in case of overstrain under test or in 
use. 

A paper by Capt. Sewell, presented to the 
American Society of Civ4l Engineers three years 
ago, contained the remarkable statement that 
a reinforced-concrete floor could not be econo- 
mical without concrete ribs or steel beams. Since 
that time the writer has been associated in the 
erection of over 400 acres of floor built without 
ribs or beams, scattered from Portland, Me., to 
Portiand, Ore., in the United States, and from 
Regina, Sask., in the north to Melbourne, Aus- 
tralia, in the south. This work has been erected, 
without an accident to the construction, in tem 
peratures from 24° below zero to 102° in the shade. 

Recognizing the general principles outlined the 
writer has in his practice adopted a multiple- 
way reinforcement in all his work. After find- 
ing that long-span slabs were much more econo 
mical in general than ordinary short-span slabs, 
and after building 2O-ft. and 24-ft. panels, etc., 
he naturally began to question whether it was 
worth while to put in any ribs at all and de 
veloped (and patented) a system of flat slab con- 
struction known as the “Mushroom System” 
which has been applied to buildings of all kinds 
and heights up to twelve stories, without a 

ngle case of collapse or accident chargeable to 
the risk of concrete construction, 

‘The advantage of this type is as follows. For 
a given clear story height it effects an economy 
of about 10% of the material in the vertical 


walls It simplifies the centering and greatly 
reduces the cost. It presents a remarkable dé 
gree of stiffness due to the fact that any con- 
centrated load brings into action the reinforce- 
ment of the whole panel and hence it is prob 
ably more nearly free from vibration under heavy 
machinery than any other type of construction 
in use today. With no ribs projecting below 
the ceiling there is a much better distribution of 
light throughout the building. It enables the 
placing of shafting to better advantage in fac 
tory buildings than is practicable with the rib 
construction Where, owing to the nature of 
the goods to be stored, a sprinkler system is de- 
sirable it effects a considerable economy since 


ner as where beams are used effects a consider- 
able economy in materials, as does also the fact 
that the concrete is being worked by the mul- 
tiple-way reinforcement in several directions and 
the distortion in one direction is in a measure 
offset and counterbalanced by the strain in the 
other direction. The flat slab type eliminates 


ordinary care. Also, since the rein: 
in so many directions over the su; 
to tie the construction in such a ; 
sudden collapse is impossible afte, 
has been given even a day’s time 
weather to set up. 

As to economy, the amount of m 
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FIG. 6. EXTERIOR OF BUILDING FOR JOHN DEERE PLOW CO., OMAHA, NEB. 


many practical disadvaniages of the beam sys- 
tem, such as the bother of stirrups and the 
usual difficulty attending splicing the beams. In 
a construction using beams it is hard to make a 
good splice with a wet concrete since the con- 
crete will naturally tend to flow off in an in- 
clined plane bringing to the surface the inert 
material known as laitance which will prevent 
the bonding of the new material to the old unless 
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FIG. 5. FLOOR REINFORCEMENT, BOSTWICK-BRAUN WAREHOUSE; TRACKS IN PLACE FOR. 
POURING THE SLAB CONCRETE. 


with no ribs to interfere with the sprinkler the 
heads can be placed farther apart. In eliminat- 
ing the ribs and enabling the use of a flat form 
for centering much greater rapidity of erection 
is possible. The fact that the load is carried 
directly to the support instead of around a cor- 


the surface is broken up before proceeding with 
the work. In the mushroom system, owing to 
the fact that the concrete does not have so great 
a head under which to flow, there is little 
trouble from this score and much more satis- 
factory execution of the work is practicable with 


to build a slab or panel that will carry giver 
test load is less than with any. other type tha 
the writer has seen or has himself been able to 
Cevise. This economy increases rapidly as th 
working load to be carried increases, since tl 
Strength of the slab increases approximat 
with the square of the depth and hence 1! 
relative increase in cost for a given increase ir 
the capacity of the construction is smal! 

SOME ILLUSTRATIVE BUILDINGS.—T! 
following describes briefly a few typica! build 
ings constructed on this system, and notes tl 
special points of interest of each. 

EXAMPLE 1.—Lindeke-Warner Building, 5 
Paul, is 165 by 235 ft. Louis Lockwood was th: 
architect and Butler Brothers the builders. Ex- 
terior walls are bearing walls of brick; linte!s 
over windows consist of a concrete girder going 
clear around the building. Fig. 1 shows an i! 
terior view, the maple floor surfacing just being 
laid. 

Sheet-metal forms were used throughout, 
corrugated steel sheets were used in place of 
boards for planking. The contractors succeeded 
in erecting walls, floors and columns (placing 
strips and strip fill for the finished floors «s the) 
went along) at the rate of a story about every 
ten days of good working weather. 


In the design of the concrete work the write! 
was governed in the spacing of the columns not 
by economic considerations but by the range 
ment worked out, which was claimed to 
convenient than a longer and more mm 


spacing would have been. 
EXAMPLE 2.—A stock house for the !iamn 


Brewing Co., of St. Paul, has a maxim pant 
26 ft. by 22 ft. 10 ins., designed to carr) vork- 
ing load of four stock tanks, having a ght “ 
over 50 tons apiece. The slab is 14 ins thick 


at the thinnest place. It is reinforced th 2 
5-in. rounds each way. Fig. 2 is a view ‘n this 
building after some of the tanks had = !ready 
been placed. 

The construction of this building wa arted 
in the middle of a*’Minnesota winter 1 car- 
ried through without regard to temperat..:°, Co 


crete being placed at times when it was *5 cold 
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he »; good results were secured by 


he f materials and using a small 





for this work was timber. The 
igonal, the heads being formed 
olds. It may be noted that the 
, this building is a 30-in. octagon, 
ry a working load of 1,050 tons, 
ut 25 ft. high. These figures should 
vyho desire to limit the height of 


pe AS rete to the very low buildings 
jer e ige 20-story office-building rarely 
pha ns carrying greater loads, 
"EXAM 3.—The Bostwick-Braun  Bldg., 
iis t s illustrated by Figs. 4 and 5. Mr. 
Pr es ~ lis was the architect, the writer 
lesigning reinforced-concrete work for the 
eontract \. Bentley & Sons. The building 
PO ire on the street fronts but cut off 
. traper | form by the water front, view of 
vhich V ustrate. The construction of the 
ea wall | the foundations presented some lit- 
difficul'y, but after the centering was prac- 
tically out of the mud the balance of the work 
vas ere at the rate of a story every seven 
eight days of good working weather. This 
aii it would be hard to find equaled in steel 


i timber construction in buildings of equal 
nagnitude, but it has been duplicated with the 


building and unloaded by means of a jib crane 
into the hopper and carried by gravity to the 
mixer and then the concrete elevated by a hoist, 
which may be plainly seen in Fig. 6. 

Sheet metal forms were used for the columns; 
all the external columns are circular in form. 
The timber centering was made largely of 1 
6-in boards cleated in panels of three to four 
boards in width so that they could be handled 
with little nailing to the joist. The joists were 
2 x 6-in., about 18 ins. on centers, with 2 x 6-in 
studs. 

In designing the columns, the writer prefers 
to make the ratio of the vertical steel to the 
amount of the hooping from U.7 for heavy col- 
umns to 1.0 or more for the lighter columns. 
These ratios seem to give the most satisfactory 
results in his practice. In .columns of various 
buildings in Minneapolis, St. Paul and Milwau 
kee he has used the following working stresses: 
1,000 Ibs. per sq. in. on the core area of the con- 
crete (1:2:4), 16,000 Ibs. per sq. in. on 2.4 times 
the volume of the hoops, as imaginary verticals, 
and 12,000 Ibs. per sq. in. on the vertical steel. 
In the John Deere building, however, a richer 
mixture was used for the columns and the 
stresses were somewhat reduced. For the core 
area of the column a compression of SU Ibs. per 
sq. in. was used, and a somewhat smaller value 





FIG. 7. INTERIOR OF A FLOOR 


mushroom system by numerous contractors, in 
fact on nearly every building of this size, though 
working the usual day shift only. 

Wood centering was used throughout this 
building. The columns are octagonal and a 
ird adjustable cast-iron form was used to 
shape the heads. 

A test load on one bay of the floor of the 
Bostwick-Braun warehouse consisted of nails in 
kegs, seven to eight tiers deep, supplemented by 
pig lead and solder in boxes, making a total 
load equivalent to 1,000 lbs. per sq. ft. over the 
full area of the panel. 

Fig. 5 shows the reinforcement of one floor, 

th track laid for casting the concrete. 

EXAMPLE 4.—A building erected in Omaha 
for the John Deere Plow Co, is 135 by 284 ft., 
é ries in height. O. A. Eckerman was the 





ch t, Lawrie & Fisher consulting architects, 
ind Prof. A. N. Talbot consulting engineer for 
the er, while the writer designed the rein- 
for nerete work for the contractors, the 
Li Construction Co., of Chicago. The con- 
rk of this building was erected at the 
rate ne story per week of fair weather with 
the ex ption of one or two delays due to the 
failure ¢ the material men to deliver the needed 
amou f 


f crushed stone to carry on the work 
‘Ontinu usly. The crushed rock, sand and ce- 
ment re delivered on tracks in front of the 


IN THE JOHN DEERE BUILDING. 


than customary was taken for the hooping, 
based by Prof. Talbot upon tests which were 
made upon columns in which the above ratios of 
the amount of the vertical steel to the hooping 
do not appear to have been followed. 

THE COST OF CCNSTRUCTION.—Earlier in 
this article it has already been stated that the 
economy in cost is one reason for the rapid ad 
vances in favor of reinforced-concrete construc- 
tion for buildings. An economically designed re- 
inforced-concrete building costs less than first- 
class timber mill-construction for warehouse pur- 
poses, while for an office-building the saving may 
readily run from 30% to 60% of the cost of the 
usual steel skeleton, and we have in the result- 
ing structure a building protected from cor- 
rosion in the most perfect manner known. 

FINISH AND ORNAMENTATION.—From the 
artistic standpoint the engineer and architect 
are gradually beginning to recognize the char- 
acteristics of the material and the methods by 
which a pleasing exterior surface may be ob- 
tained at a small cost. 

In the Smythe Block, of Wichita, Kan. 
(Louis Curtis, of Kansas City, architect), the ex- 
terior walls as well as the skeleton and floors are 
of reinforced concrete. The ornamentation in 
this case consists of terra-cotta inlaid in the 
work. The surfaces as left by the boards were 
given a rough stipple coat. This expedient has 
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also been used to advantage in_ bridge construc 
tion, the rough body of the structure making a 
very pleasing contrast with the highly i 
mental manufactured stone railing This finish 


was adopted by the writer for a bridge over tl 
Red River of the North at Fergus Falls nd 
for a bridge of the mushroom type with inde 
pendent ribs over a ravine on the Mississipp! 
River Boulevard between Minneapolis and St 
Paul. This structure has a length of 227 ft. and 
a height of ¥ ft. from the roadway to the 
tom of the ravine The manufactured 
ing is almost white in color, whi the tippl 
work in the structure is the bluis! 
making a very pleasing contr t 
Numerous efforts have been mad 
smooth concrete surface by tre ent of the 
forms In the Grand Ave. Viaduct 
waukee a plaster coat of lin 
paris on metal lath was called for on th 
terior of the forms, the plaster form to be oiled 
in advance of pouring the cor ! 
cification required that there should be 
ish in the finished surfaces The 
was impossible to fulfil, as 
in the execution of the wor 
the greatest amount of car 
contractor, at every point where 
was placed upon old the ne of den 
the layers was plai: \ ble it he f 3} This 
difficulty is readily overcome t an 
cost by the method of treatment previously 
lined and the extreme de 
of forms is obviated w le ! 


seems to the writer mor pl 
—— 


Steam Curing of Concrete Blocks. 


By | S. PHIPPS 
A block cured w or rd 
the expiration of f to ot) hou \ 1 

by the old way rink oO ! 0 
7 to 10 day The method of mar is f “ 
The blocks ar made in ordinary machin and tra 
ferred into the ovens where there u ’ 
air to cause them to dry before they 0 \ 
soon as an oven is filled it is closed and within one to 
two hours the st am is turned o i immed 
condens¢ upon the block the in “ n gra 
and in less time than it possible to ray a block 
is filled with mo/‘sture In this way a block 1 t 
given so much moisture that it will beco mushy a 
mash befrre th: cement sets rh fully r i 
argument that steam curing dries the blocks b t hey 
have the proper amount of water 

If a block produced in 24 hour equally as good or 
better than a block made in 7 days under th prink 
ling system, is this point not worth co lering in 
stalling a steam-curing plant? Further, blocks can b 
delivered upon a contract within 48 hour ifter ur 
ing the plant, doing away with the on ito 
the buyer has against concret blocks—that of being 
compelled to wait several days for them after placing 
the order. A denser block can be produced as the steam 
does not wash any of the cement from the block, as is 
the case with the sprinkling system Also the color of 
the blocks is more uniform, regardless of the cement 


used. We have made blocks using dark, as well -a 
light cement, and find them to be almost the same color 
the steam gives them a lighter color than it 
possible to obtain before. With steam curing, block 
can be made all winter, which gives the same 


has been 


opportunity 
to build with blocks as with brick Again, in the case 
of rush orders, delivery can be made in 36 hours, or 
just as quick as stone can be obtained It has been 
our experience that by steam curing, a better block ts 
produced, both in color and strength, and a block that 
is much more salable than the old water-cured block 


COST OF MANUFACTURE OF CURED BLOCKS r 
plant of the Ccntral Stone Co. is using Kaw River sand 
which is sharp and clean and costs delivered, 
shrinkage and waste, $1.10 per cu. yd The 
cement at the present time is $1.25 per bbl. Tie propor 
tions range from 1:3 and 1:5 and the cost for the 1:5 mix 
is 3 cts. per exposed sq. ft. and for 1:3 is 5 cts. per ft 
With one man to take care of the boiler, ovéns, engin 
and the mixing of the materials, at $2 per day and two 
men to run the machines at $1.75 per day, we turn out 
560 ft. of rock. Allowing 50 cts. for coal per day and $1 
for office help, the blocks cost us for labor, very close 
to 1% cts. per ft. with the 3 cts. added for material in 
the 1:5 blocks, the cost will be 4% cts. per ft. and of 
the 1:3 block, 6% cts. per ft. These figures do not 
allow for insurance, wear and tear on machinery or the 


including 
price of 





*From a paper presented at the annual meeting of the 
National Association of Cement Users, Cleveland, 0., 
Jan. 11-16, 1909. 

tManager, Central Stone Company, St. Joseph, Mo. 
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manager’s salary. If three men were used on the ma- 
chines, instead of two, the cost would be no greater for 
mixing or for curing than it does for two men. As near 
as we have been able to ascertain, 1,000 to 2,000 Ibs. 
of coal will cure three ovens of blocks, each oven con- 
taining from 140 to 160 blocks. Our men on machines 
are able to turn out 140 blocks 32 ins. long by 9 ins. 
high, giving two sq. ft. to the block. The blocks we 
make for building purposes are 4-in. L-shaped blocks, 
ranging from 4 to 32 ins. To build a wall from 8 to 12 







Eccentric 
Bushing 





Ene 
News 


Fig. 1. The Manly Hydraulic Drive: Section Through 
Pump Cylinders. 


ins. in thickness, we use two 4-in. blocks, so cost of 
same must be figured on a 1:3 proportion for outside wall 
at a cost of 64% cts, per ft. and 1:5 proportion for inside 
wall at a cost of 4% cts. per ft., making a total cost of 
a 12-in. wall, 10% cts. per ft. The hollow block we 
make is somewhat cheaper, as if is only 9 ins. high and 
8 in wide We make all sizes, but this is the most 
used It costs about one-third less for material and 


about the same for labor 

PLANT.—The cost of a plant will depend on the size 
and equipment desired. We have a 25-HP. boiler, which 
cost with all piping and fitting, $225 and makes steam 


for 6 to 9 ovens. The ovens cost about $50 each. Al- 
most any old boiler will answer, and the oven can be 
made of shect iron, although this class of oven is not 
to be recommended. 

<-> 


e ° 
A Hydraulic Variable Speed Transmission. 
There are on the market at the present day a 

number of variable speed transmissions which 

allow a continuous gradual variation throughout 

a moderate range of speed. Such transmis- 

sions are used in machine shops, canning fac- 

tories, paper mills and in connection with num- 
erous other manufacturing processes. Prac- 
tically all of the transmissions in common use 
which will give any desired speed ratio within 
their range (as distinguished from those giving 

a limited number of fixed ratios) depend upon 

frictional contact .for transmitting the power. 
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Fig. 2. Diagram Showing Manner of Varying Crank 
Radius of Manly Drive. 


(To change the effective radius, center of bushing, B, fs 
revolved about center of crank pin C. At the same time, 
C revolves about center of shaft, A, an equal amount 
in the opposite direction, keeping the effective crank pin 
center, B, always on the same diameter of the shaft.) 


A hydraulic transmission, known as the Manly 
Drive, has recently been brought to a practical 
working stage of development by its inventor, 
Mr. Charles M. Manly, and appears to possess 
decided advantages over the frictional types. 

In the Manly Drive, a pump connected to the 
source of power pumps oil through a pipe to a 
hydraulic motor, or engine, connected to the 
shaft where the power is to be utilized. Since 
the oil is practically incompressible and does 
not expand upon decrease of pressure, it Is 


evident that this will give a positive drive. That 
is, the displacement of the motor piston must 
correspond exactly to that of the pump piston. 
If pump and motor have the same cylinder di- 
ameter and length of stroke, the driving and 
driven shafts revolve at the same speed. If the 
stroke of the pump is reduced by one-half while 
that of the motor remains as before, the driven 
shaft will revolve at one-half the speed of the 
pump shaft because it will now take two pump 
strokes to displace a volume of oil corresponding 
to one motor stroke. 

The pump and motor are almost exactly simi- 
lar in construction. In order to give a sufficiently 
uniform torque, they have each five cylinders 
placed radially about the shaft. The single-act- 
ing, trunk pistons of these five cylinders act 
upon a common crank pin, as shown in Fig. 1, 
the construction in this respect being not un- 
like that of the gasoline engine described in 
Engineering News, Sept. 10, 1908, p. 275. In the 
present case, however, the cylinders are sta- 
tionary while the shaft revolves. The pistons 
are ground to fit and are without piston rings or 
packing of any sort. 

The variation of speed is effected by changing 
the throw of the crank on the pump, while the 
stroke of the motor pistons is kept constant. The 
effective crank radius can be varied continuously 
from its maximum length ta zero, so that any 
desired speed ratio is obtainable. With the 
crank arm reduced to zero, the crank pin revolves 
concentrically with the shaft, and the pistons are 
stationary. In this position the transmission 
acts as its own brake 
and the driven shaft is 
locked stationary. The 
change of effective crank 
radius is made by means 
of the eccentric bush- 
ing on the crank pin 
shown in Fig. 2. 

The mechanism used 
for changing the crank 
radius is not acted upon 
directly by the hand 
control lever, but this 
lever controls the pilot 
valve of a piston driven 
by oil from the main 
pressure line. The motion 
of this piston is uti- 
lized to produce the 
radial movement of the 
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the driven shaft is reversed, as p 
plained, supply and return pipes in nee on 
that both must be able to withstan mis 
mum pressure. 

Since the speed ratio of driven irivir 
shaft can be reduced to as near zero nity 
the torque that can be exerted by rive 
shaft is limited only by the maximu mein, 
pressure in the oil pipes and cylind: 
transmissions already built, this max 
sure is 2,000 Ibs. per sq. in., and a ; 
is provided which opens at this p: @ ana 
allows oil to by-pass from the hij 
pipe to the low-pressure reservoir 
plies the pump and into which th: 
hausts. The opening of the relief 
not, it is claimed, materially reduce 
below that due to a pressure of 0 
per sq. in. A pressure of fro: 
15 «Ibs. per sq. in. is maintaing 
reservoir to prevent cavitation. As 
of the driven shaft is reduced, full ; r ca 
be transmitted—neglecting losses du: fri 
tion, ete.—down to the point where th. 
reaches the 2,000-lb. limit for which 
valve is set. Further reduction of s;. 
companied by reduction of power t: 
because the torque that can be ex: 
the driven shaft remains constant at t} 
a pressure on the motor pistons of 2,000 
sq. in. 

An extensive series of tests has been 


de 


one of these transmissions by Mr. Geo. If. Barry 
at the factory of the Manly Drive Co. i: 
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crank pin. The piston- Pump Pipes Connecting =r 
valves controlling the - Pump Valve Chests 

distribution of oil in ” 
the five pump cylinders FIG. 3. DIAGRAMMATIC SECTION OF MANLY DRIVE, SHOW!NG 


are driven from a com- 

mon eccentric on the 

shaft. This eccentric is set 90° ahead of the 
crank for forward motion, and the crank pin is 
moved across, in changing speeds, along a 
Straight line relative to the shaft, so that the 
crank arm and eccentric arm remain always at 
right angles. When the crank pin passes beyond 
the central position, the eccentric is 90° behind 
instead of ahead, and the reverse is obtained. 
The range of speeds in the reverse direction is 
the same as in the forward direction, and all 
changes of speed, reverse and brake are con- 
trolled by one and the same hand lever. 

The arrangement of valves and oil passages 
is shown diagrammatically in Fig. 3. On ac- 
count of the incompressibility of the working 
fluid, the valves have no lap nor lead. With 
the valve in mid-position and the pump (or 
motor) piston at the end of its stroke, the speed 
of the valve is at a maximum while the pump 
piston is, for the instant, at rest. Cut-off and 
release are therefore simultaneous, and the action 
is smooth running and without knocks. All five 
valve chests are connected by cross passages 
as indicated in the figure. The passages con- 
necting valve chests of pump with those of 
motor may be of any reasonable length, and 
there is no restriction on the relative positions or 
angle of driving and driven shafts. One of 
these passages carries high pressure oil from 
pump to motor and the other returns the oil 
at low pressure from motor to pump, but when 


ARRANGEMENT OF VALVES. 


lyn, N. Y. Complete records of the test 1 
show a mechanical efficiency of from 85% to 9 
within a reasonably wide range of speed vari- 
ation. It is stated that in the course of « test 
which lasted eleven hours, during which the 
transmission was in continuous operation under 


load, the temperature of the circulating rose 
to only 145° F. This temperature was read from 
a thermometer in a cup screwed into the high- 


pressure oil pipe. The circulating oil is ordinary 
mineral, machine oil, which has a viscosity about 
six times that of water at this temperatu 

In making the tests for efficiency, pow was 
obtained from a 15-HP. electric motor of which 
the efficiency at various loads was first Jeter 
mined so that the power supplied to th: ins- 


mission could be calculated from the \ ieter 
and ammeter readings. The power outpu! \f ‘he 
transmission was measured by a prony brake 
One series of tests was made with « tant 
power delivery at various speeds, and ther 
with constant load on the brake ( tant 
torque) and various speeds. In’ both cases the 
speed was varied by means of the transmission, 
the speed of the driving shaft being k the 
same. A mechanical efficiency of above *% is 
shown throughout a considerable range 0! peed 


for both these conditions. 

In Tables I. and Il. are given the res.!ts of 
tests made with the circulating oil at ma «mum 
temperature. These tests show a slightly ‘igher 
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—— 
— those at medium temperature. 
peg nr remembered that the maximum 
It ope tted in the tests was limited by 
ell electric motor to 57% of the rated 
a ait drive. 
"the a ssion tested was designed for 24 
HP. at r, p. m. of the driving shaft and 


two motors, weighed complete about 1,000 Ibs. 

The Manly Drive Co. (17 Battery Place, New 
York City) have had a truck equipped with one 
of their transmissions in continual operation for 
22 months. During this time it has been always 
loaded to a gross weight of 8,500 Ibs., which was 
exceeded at times by the addition of a useful 














FIG. 4. MANLY DRIVE FOR 5-TON AUTOMOBILE TRUCK, MOUNTED ON TESTING FRAME. 
(The hydraulic control cylinder is shown at the right. ine of the two Manly motors has been removed for the 
es 


was intended for a 5-ton automobile truck. The 
pump has cylinders of about 2% ins. diameter 
and 1%-in. maximum stroke. Two separate motors 
were provided, one for each rear wheel of the 
truck, but on account of the difficulty of keep- 
ing the load alike on the two prony brakes the 
test was made with only one motor in oper- 
ation, the other being entirely disconnected. It 
should be noted that the Manly Drive as ap- 
plied to automobiles acts also as a differential 
gear, and it is this feature which made it im- 
practicable to test it with both motors in oper- 
ation. During the tests, the drive was mounted 
en a wooden frame, as shown in Fig. 4, in 
the position it would occupy on the truck. 

The motor cylinders are of the same di- 
imeter as those of the pump, but the stroke is 
fixed at 3 ins., giving a speed reduction of two 
to one at full pump stroke—or four to one with 
both motors in use, as they would be in driving 


the truck. The drive tested, with pump and 


load to the permanent test load of gravel. It is 
claimed that no repairs have been required and 
that, when a careful measurement of the pistons 
and cylinders was recently made with a mi- 
crometer gage reading to. .0001 of an inch, it 
was impossible to detect any wear or change 
from the original diameters which had been pre- 
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Fig. 5. Efficiency Curve of Manly Drive; Constant 
Power. 
(Plotted from Table I.) 


TABLE I.—DATA AND RESULTS OF EFFICIENCY TESTS OF MANLY DRIVE 
rature of circulating ofl. ............---eeeeeeeees Maximum temperature. 
Constant power, driving shaft 
Constant speed, driving shaft. 


General conditions... 


ye ‘. ..4 Varying speed, driven shaft. 


Constant power, driven shaft 
Varying weight on brake-arm 


Date of test....... 





Dec. 9. 1908. 





S, AMON Sik eee bw 08 0.66 ort cc keeeuen a5 55 na no Ha) 
& VONS pc ddusvensethaetasesano sed sth eiiea ch ath «eae <0 230 236 239 228 237 
Watts (Lime 1 x Lime 2)............... ed 9 . 12,650 12,980 13,145 13,090 13,085 
‘ E. HP. of current (Lime 3 + 746)..............--- 16.96 17.4 17.62 17.55 17.47 
Efficiency of elec, motor, taken from calibration 
CUFVG, WEP COMB cnc cc dccccccesccccccenicveceoses 84.3 84.4 84.4 
HP. supplied to driving shaft (Line 4 x Line 5)..... 14.3 14.87 14.81 
7 v. per min., driving shaft (elec. motor)........... 750 760 760 
S Rev. per min., driven shaft (Manly Hyd. motor).... a0 70 202 
" mperature of oil in circulation, Fahrenheit....... 132 134 135 
1). Net weight on brake-arm, Ibs........--.0.5----e055 47 66.5 86 
lt. i. HP., or power delivered to driven shaft.......... 12.50 13.66 13.23 12 
lz fic. of Manly drive (Line 11 + Line 6), per cent.. 87.4 91.9 89.3 87 
TABLE II.—DATA AND RESULTS OF EFFICIENCY TESTS OF MANLY DRIVE. 
Temperature Of Clpemiatingy Gf)... ..cccccccccccccccccees Maximum temperature. 
Varying power, driving shaft. 
Coustant speed, driving shaft. 
Ger 1 GRR ons ha Cb coke cedececccceweceses ~:.++4 Varying speed, driven shaft. 
Varying power, driven shaft. 
Constant weight on brake-arm 
COUR EINES Te ote ee db ed cb sees ee cees dbs cc esve Dec. 9. 1908. 
1 DORE ds costs c boards chet d Cen necdsnes Sec eees Hs) 49 39.5 32.5 25.5 20.2 
2 eR eR Pepe ee Perey eT TT 228 226 236 236 238 
‘ tte. Cie FO RO BP, oi ce cede 11,172 8,927 7,870 6,018 4,808 
4 HP. of current (Lire 3 + 746) 14.98 11.97 10.28 8.07 6.44 
‘ ‘iency of electric motor, taken from calibration 
- PVG) SMEG tah Cos ectsanwetshsceannssdentce 84.3 83.4 80.5 78.4 74.8 71.5 
6. . Supplied to driving shaft (Line 4 x Line 5).... 14.3 12.46 9.63 8.06 6.04 4-60 
‘ v. per min., driving shaft (elec. motor).......... 50 745 740 755 755 760 
Y. per min., driven shaft (Manly Hyd. motor).... 350 815 245 200 145 105 
9 " csperature of ofl in circulation, Fahrenheit...... ‘ 34 1 137 137 136 1 
10 weight on brake-arm, Ibs................ ae 47 47 47 47 47 47 
ll. i HP., or power delivered to driven shaft......... 12 11.26 8.76 7.14 5.19 3.76 


». , of Manly Drive (Line 11 + Line 6), per cent.. 


viously recorded. In fact, it Is said that the 
marks of the finishing tool were still discernible 
This immunity from wear is ascribed to the 
thorough lubrication afforded by the high pres 
sure oil. The hydraulic drive on this truck 
gives a great flexibility of control which is of 
value in crowded city streets. The convenience 
of the reverse is especially noticeable as com 
pared with change-gear transmissions, for it is 
possible to change instantly, or as quickly as is 
desired, from forward to backward motion 
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The Applicability and Comparative Cost of 
Concrete and Reinforced Concrete for 


Subway Construction.” 
By CHAS. M. MILLS.} 


Concrete has been us d in building metropolitan under 


ground railways from the beginning of suct 





1 constructio 
It was used in the construction of the Metropolitan Di 


trict Ry. in London, authorized by Act of Parliament 


1854, construction beginning in 1860, the successive ex 
tensions not being compl-ted until 1884. It was used 
in backing the haunches of the brick arches, in the foot 
ings of masonry side walls, in backing behind the sid 
walls as the timbering was removed, and later in the 


side walls themselves and in the invert 

The advantages of concrete have evidently influenced 
the designs of all the underground railways to the pre 
ent time. In the earlier construction stone masonry and 
brick work predominated, but these have yielded to con 
erete as its properties and adaptability to mect varied 
requirements became better understood, its use receiving 
an impetus by the production of Portland cement. With 
the addition of reinforcement, concrete has increased it 
claim upon designers and constructors, so that to-day it 
is indispensable, the combination possessing properties 
and affording facilities possible with no other material 
It may be noted that in the railway subways in European 
cities, concrete has been used mostly without reinforce- 
ment, contrary to what might have been expected, while 
in America, in many cases, reinforcement has been lib 
erally utilized. 

The adaptability and advantages of concrete both plain 
and reinforced to subways is so complete in most re 
spects and is so well understood, that only the salient 
features will be noticed, with general reference to econ 
omies. 

To attempt satisfactorily to show by figures the sav- 
ings effected by the use of concrete either plain or rein 
forced in subway construction, involves the consideration 
of many conditions to avoid producing misleading impres 
sions. The extent of the permissible interference with 
street traffic, the nature and density of the traffic, th 
local costs of the materials and the facilities for their 
storage and handling, the conveniences for handling the 
ils, all 
affect the cost. In view of these considerations, no defi- 
nite figures will be given It has been a surprise to the 
writer, that the aggregates of items of cost in different 
d.signs for subway structures carefully developed with 
view to economy, have varied so little, the difference be 


excavated material, a well as many other deta 


ing smal] percentages of the entire cost involved 
It is well understaod that coner:te may be made with 
ordinary labor under efficient direction, so that its unit 
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Fig. 6. Efficiency Curve of Manly Drive; Constant 
Torque. 
(Plotted from Table II.) 





cost compared with that of brick work is usually much 
cheaper, especially under the conditions which prevail 
in underground construction in busy city streets, and 
concrete as compar d with brick work for this kind of 
construction is so superior, that the use of brick work is 
now limited to collateral details, such as sewer work 
underpinning and miscellaneous work at passenger sta 
tions. ‘ 

For sidewalks sustaining earth pressure as well a: 
vertical loads, reinforced concrete is especially advan 
tageous, since the thickness may be made but a fraction 
of that required for walls of brick or stone masonry 
Thin side walls reduce the width of the trench to be ex 
cavated, an important and costly item of work in city 


*Paper read at the Annual Meeting of the National As- 
sociation of Cement Users, Cleveland, O., Jan. 11-16, 
1909. 

eatos Assistant Engineer, Philadelphia Rapid Tran- 
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streets and are usually necessary, since the available 
space under the beds of streets is frequently limited, 
either by existing struciures, or by the necessary reser- 
vations for sewers or other underground structures, as 
municipal requirements increase. 

Thin walls also may be built with vertical I-beams to 
resist the earth pr.ssure with vertical jack arches of 
concrete between them. The cost of such walls is slightly 
more than for those of reinforced concrete, comparison 
of cost including many details. The I-beams are usually 
2 or 15 ins. deep and spaced 5 to 6% ft. apart on cen- 
ters, and require same thickness of concrete back of them 
te cover the outer flanges. In addition, protection of the 
beams from corrosion and the fact that the wall is pierced 
every 5 or 6 ft. by the beams renders waterproofing 
necessary. .The placing of waterproofing from the interior 
of the trench requires a thin wall of brick or concrete 
outside of the beams. The total thickness of such com- 
posite walls, without concrete covering over the inner 
flanges of the beams is usually from 21 to 24 ins. The 
inner flang«s of the beams being uncovered require paint- 
If the inner 
flanges of the beams are covered with concrete, the total 
thickness of the wall is increased, and this together with 
the details requisite efficiently to secure the concrete to 
the flanges, are additional items of expense, 

Little advantage, if any, in supporting traffic during 
construction is afforded by the beams, unless steel roof 
beams are used, since the timberjng required prior to 
the erection of the beams may readily be designed to 
fulfill this purpose. 


ing, which entails a maintenance charge. 


The side walls of reinforced concrete considered in th: 
comparison of cost are taken 24 ins. thick, though 16 
ns. would usually suffice to sustain all the stresses, the 
additional 8 ins. or 50% being placed for practical con- 
siderations, partly construction details and partly to 
diminish liability of leakage. As the thickness of the 
wall is increased for the reasons stated, the quantity of 
main reinforcement is diminished with the resulting sav- 
ing No waterproofing is considered in the reinforced- 
concrete side walls, since with longitudinal reinforce- 
ment properly proportioned and distributed in the walls, 
and with the cement and concrete aggregates properly 
proportioned, made to a wet consistency and well placed 
in the forms, the use of waterproofing in reinforced-con- 
crete side walls is unnecessary under all heads of ground 
water liable to exist in ordinary subway construction, 
thus eliminating many troublesome details and simpli- 
fying the work 

An advantage of reinforc:d-concrete side walls with 
longitudinal’ reinforcement is that no expansion joints 
are required, and long stretches of wall may be built 
without cracks due to changes of temperature, or to 
shrinkage, or to be more exact with such multiplicity of 
distributed minute cracks that they are harmless, and 
invisible except under the closest scrutiny. The longi- 
tudinal reinforcement may be varied to meet the various 
conditions, and to produce lesser or greater capacity to 


resist leakage as desired. 

The simplicity and superior water tightness of well 
designed reinforced-concrete side walls make them worth 
more than walls of beams and concrete jack arches even 
though local conditions might show a slight saving in 
first cost for the latter. It is possible that in most cases 
the first cost of reinforced-cencrete side walls will be a 
little less than that for the other type, but the difference 
will be a small percentage of the whole cost. 

In the use of reinforced concrete for subways, both for 
side walls and roofs, plates of uniform thickness have 
generally been employed instead of an alteration of 
beams and slabs. 

The refinement of workmanship required in placing 
concentrated reinforcement in beams, with shear rods, 
and the other details of beam and slab construction is 
injudicious from practical considerations in underground 
work. Such work is usually done in restricted space 
and with artificial light, so that good workmanship is 
secured only by the closest supervision and painstaking 
inspection. Though there be no desire to slight the work, 
the workmen are out of sight and simplicity of details 
is essential. 

Under these conditions, the cost of plates of uniform 
thickness, considering the cost of forms and their hand- 
ling, and of the reinforcement and its placing, is less 
than that for an alteration of beams and slabs, and 
compensates for the additional material required. 

It is probable that with the advance being made in 
the production of assembled reinforcement handled in 
units, construction of roof with an alteration of beams 
and slabs may be found advantageous, since economies 
may result to compensate for the additional expense now 
entailed by such designs, and methods devised to secure 
good work under the difficult conditions. 

Since it is desirable to take the depth from the street 
surface to the passenger platforms as little as practica- 
ble, and the distance from the top of the roof to the 
street surface is usually determined by the space neces- 
sary for the water and gas mains, electrical conduits 
and other underground structures, the arched roof is 
often objectionable owing to the increased depth of the 
structure due to the rise of the arch. Flat roofs have 


been mostly employed with a moderate slope for drain- 
age. 

Flat roofs are built of cross beams of girders with 
jack arches of concrete, and also of reinforced concrete 
alone. Due to the considerations previously described 
the reinforced-concrete roofs have been of plates of uni- 
form thickness. 

Since the drainage grades on flat roofs are slight, and 
accidental leaks in roofs are more objectionable than 
when they occur in side walls waterproofing is always 
used. 

In comparisons of the costs of roofs the item of water- 
proofing is common to all styles of flat roofs and. re- 
duces the elements of difference to the other features of 
the designs. 

The execution of permanent and water-tight roofs with 
beams and concrete jack arches involves many details 
requiring care, and it may be said that greater simplicity 
and superior permanent results are obtainable with rein- 
forced concrite alone. 

With beams and jack arches, it is necessary to intro- 
duce reinforcement to prevent cracking due to shrinkage 
and temperature stresses, particularly immediately over 
the beams where the concrete is liable to crack and 
cause leaks, water tending to flow along the webs and 
flanges. Reinforced concrete in such places is superior 
to any other available material in securing enduring and 
water-tight work. Another source of leakage where beams 
are used is the thinness of the concrete back of the ends 
of the beams where they rest on the side walls. Such 
roofs require careful and efficient waterproofing; but 
little dependence should be placed on the waterproofing 
to bridge over or seal cracks in the concrete. 

The cost of flat roof with transverse beams and jack 
arches of concrete is found to be cheaper than reinforced- 
concrete roofs with plates of uniform thickness. This 
is partly due to a lack of economy in using plates of 
uniform thickness, and partly to construction detail. 

From the foregoing it appears the first cost of a two- 
track subway with reinforced-concrete side walls and a 
roof with beams and concrete and jack arches may usu- 
ally be found less than that of a structure entirely of 
reinforced concrete, but such inference should be con- 
sidered with caution for the reasons previously indi- 
cated. The difference in cost if in favor of the beams 
and concrete jack arches would be but a small percent- 
age of the entire expense. On the other hand the per- 
manent advantages of an entire reinforced-concrete struc- 
ture are markedly great, and maintenance charges in- 
separable from composite structures of structural steel 
and concrete are eliminated. 

As to the cost of various types of structure, it is pos- 
sible that with space for masonry side walls in a sub- 
way for two tracks, and with the roof in one span and 
with favorable conditions economies might result, so that 
the cost of such a structure as a whole would not exceed 
that of one with thin walls of reinforced Concrete and 
might be less. 

Reinforced concrete permits the use of arched cross 
sections in cases where plain concrete or brick masonry 
would involve uncertain stability under the action of 
concentrated loads, particularly with the probability of 
the excavation of trenches parallel to and along side of 
the structure. Consideration of the latter contingency 
is imperative due to the growing demand in cities for 
underground service for public utilities, and the growth 
of municipal improvements by which increasing space is 
required beneath the streets. 

In addition to the side walls and roofs of subways, 
concrete, plain or reinforced, is- well suited to the con- 
struction of floors, inverts, platforms, stairways and other 
parts of underground railways. By using the precau- 
tions to exclude water by proportioning the constituent 
and reinforcement concrete may be used for inverts or 
floors to better advantage than any other known ma- 
terial. This statement applies also to sumps, pumping 
chambers, underground passages and other deep con- 
struction, good results being attainable with less ex- 
pense than with any other material and much less diffi- 
culty. 

An interesting demonstration of the advantage of re- 
inforced concrete occurred in the building of the Market 
St. subway in Philadelphia, between the City Hall and 
the Schuylkill River, at 2ist St, A large water main on 
the north side of the street parted at the junction with 
a main on 2ist St., the rush of water excavating a large 
hole in the street and carrying the debris into the un- 
completed subway. A small egg-shaped reinforced-con- 
crete sewer built as part of the drainage diversion caused 
by the subway construction, sustained itself as a bridge 
with a clear span a little over 40 ft. wide, and not only 
carried its own weight, but also a quantity of earth, 
paving stones and other debris. No fractures were 
found in the sewer, only some small cracks, and the 
leakage from the sewer which had been in service for 
some time, amounted only to intermittent drops. The 
washout was backfilled and the street repaved without 
the necessity for any repairs to the sewer. The incident 
confirmed the judgment exercised in the beginning of the 
work, to build the new sewers parallel to the subway 
of reinforced concrete. 


In conclusion the author feels it neces 
the fact that the matter presented do. 
comport with the title of the paper sj 
parisons by figures of the cost of concer; 
concrete for subway construction are no 
viewing the data as to the cost of su} 
cities, representing various practice, 
practicable in the time available for j} 
the paper, to prepare such comparisons 
diverse conditions, unless carefully ¢o 
make them of no practical value. 
the cost of modern and obsolete types 
made, as they would be of interest only + 


Diagrams for Rivet Pitch in Loa: 
es. 
By P. L. PRATLEY.* 
Assume that the curve of total! 
girder is a parabola with vertex at ri: 
oi span (Fig. 1). This is not stric: 
as it makes the total shear vary 
manner as the live-load shear.  T| 
volved appears from Fig. 2, where 
the curves of dead-load shear, liv: 
total shear found by adding these ani 
according to the above assumption. 
area represents the error of the assu 
will be seen that the error becomes 
only near the center of the span, an 
safe side, showing a greater shear (} 
rivet-spacing) than the 





theoretica! 





¥ 

& na 
Te 
S % 
iS = 
= & 








~key 


, Fig.!. 


Further, the rivet-spacing near mid-s; 
ally governed by the specifications for m 
permissible pitch rather than by the =} 
quirements. 
be taken as correct for all practical pur 

The equation of the shear curve, Fig 
ferred to the left-hand end of the base 

= K (l—a)? 
the constant K depending on span ar 
shear. 

The amount of flange-rivet resistance 1 
or the longitudinal shear, per lineal 
found from the transverse shear by divi 
the effective depth of girder, D. If the 
one rivet be called R, the fequired nu 
rivets per lineal inch, at a point whose 
is 2, is found from the above formula t 

shear K( 
No. rivets at c = ———— —_— 
RD RI 
and the required pitch of rivets is the r 
of this, or 

RD 
K (l—ry? 
This value may be plotted in a curve on 
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hyperbola, asymptotic to the base-line a: 
vertical at right-hand end of span. 

We are concerned only with that par 
curve which lies between # = 0 and # = ' 
on the right-hand half of the span the : 
shear will govern rivet-spacing. This 
part of the curve involves only finite va 


The general equation for p represents « 


of curves, one for sath value of K, w! 
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pends on the end shear and the length ©! span. 





*Dominion Bridge Co., Montreal, Canada. 
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= shear on a given girder there is p. I Then if the uncorrected end pitch p 1% ins 
= K. which fixes the equation for R the corrected pitch at one-third the span (@ = 4) 
Axed 7 . 
or itech required at the end of the @— a} 
pitch po, We find its value from the q ; : 
yirder ' : 4 
gt » making # = 0, or, R q po l 15 
equa i t 7 - 
RD (l—a«)* 2\* 7/1111 V 197 + .053 
pert V2) (yee 
K R or > 70 
Fri find R' p22 , 
RD q 1.5 
— == Do P Ril rt + S&* p,? It 4) 
If « be expressed in fractions of /, i. e., « 3 ins 
by w equation for p may be trans- 47 this becomes ” 
anitan ; FOR FORMULA.—In the ac- 
ae 2 R* po liagr Fig. 4 lotted the 
U q= \ diagram ig ire plottec the 
P = Po R' (1—a)* + S* p,? err 
l—a ao 
l 
EFF! OF VERTICAL LOADS.—In the o Po ! p 
bee is it has been assumed that flange S ( r) ; . 
above ‘ ( a) 
! \ (1 — a) + ( ) Po 
/ | R values of Po. To derive from them 
/ EXAMPLES.—1l1. By the Dominion Govern- corrected pitch q, as required by 
/ ment specification, 1908, the allowable rivet value 
f | for 7/16-in. plate is R 7.660 Ibs. The loading R 
Fs Class Heavy gives a vertical load per inch of q ik. 
p=Pitch of r 24700 R Sp 
chet Ss x 2 = 1370 lbs. 
24 seales are constructed As R and 
lie, bass : iatinein hict a th — to the reduction formula, each 
nc Then “3 ae a span it > ; “ t 4 ne a 1 * Say. specification will require a_ different 
“eete th ¢ > arter-pe« s (¢ s 
rected pitch at the quarter-poin i ile is obtained by evaluating @ for 
1 1 : I and NS; so that by measuring the 
!. o ‘ . 
e 4 - a . any point of the span and scaling 
Fig.3. } : 1370 F V 316 128 irticular scale, the pitch q is read 
rivets of value R, and pitch p are good for a \ | ’ = diagram Fig. 4, if p be calculated 
horizontal shear of R/p lbs. per inch run. But then for the Dominion Uovern 
the rivets of the loaded flange must also carry ] Class Heavy loading and 7/16-in 
» 4 f ‘ o oir ~ 7 
a vertical load of S Ibs. per inch run, so that ao t point ‘& of span along girder the 
Obi 


there remains for horizontal shear only the 


amount 
\ R? ry 
=< oe 
p? 





















































3 ins. 
2. Take the Am. Ry. Eng. & M. W. Assn 
specification, 1905, allowing for %-in. web-plate 


corrected pitch is found to be 514 ins. 


diagram Fig. © is an example of the 





R Po 
\ RQ a)! + S® po 


values of R and SWS indicated In this 
ordinates are read directly on the 
which the curves are plotted. The re- 


course, exactly the same as ob- 
> 


diagram Fig. 3. 


The diagram Fig. 5 must be plotted separately 
for each different specification, and is thus more 
useful only when a great amount of 


to one specification, which, how 


usual state of affairs with bridge 
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FiG. 5. DIAGRAM FOR RIVET PITCH IN LOADED FLANGES. 


For %-in. rivets in 7/;-in. plate at 20,000 Ibs. per sq. in. (rivet value 7,660 Ibs.) 
and vertical loading of 49,400 Ibs. on 36 ins. = 1,370 lbs. per lin. in. [= wheel 


7,660 x eff. depth of girder 





max. end shear 
If an of web is included in flange area, the pitch at any point may be mul- 
y 


flange area + available web 


a rivet value R = 7,220. The loading E 40 
. zives 
Therefore, the pitch given by the previous ech 20000 x 2 
formula must be decreased to a smaller pitch q RS padi ba SO 1211 the. per in 
iefined by the relation 36 ; ‘ 
oo 
rR? R 
Ray Te 
he ) ; 
1 I Pitch in 
or Unloaded Pitch in 
R p Loaded Flange 
= — 
R? + S& p? on H 86a 
Substituting in this equation the 
value of p already found, the cor- : 
rected formula for pitch is obtained: as * 0 
wo 
reilx 
es i 
eis “ls 
et | @ a 
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Fraction of Span. 
FIG. 4. DIAGRAM FOR RIVET PITCH IN PLATE-GIRDER FLANGES. For different values of unloaded end pitch po. 
For (\"erent values of end pitch pe. 
Ca Po by: load on one rail + 100% impact.] 
rivet value x eff. depth of girder Calculate po by: 
Pe = 
max. end shear 
sien per’ of web is included in flange area, the pitch atany point may be multi- 
: flange area + available web tiplied 
flange area “ 
Scale 


right of diagram give ordinates for pitch in loaded flange. 
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A Light Reinforced-Concrete Highway Bridge. 

In the accompanying cut is shown three draw- 
ings of a remarkably light reinforced-concrete 
arch bridge which has recently been completed 
across the Vorder-Rhein, a branch of the Rhine 
River, at Tavanasa, Switzerland. The general 
construction, as will be noted from the figures, is 
a three-hinged arch rib for the entire width, car- 
rying a slab roadway on thin spandrel walls, 
which are lightened by an opening near the abut- 
ments. On the side of these openings toward the 
center of the span, there is built a vertical trans- 
verse diaphragm, tying together the slab, the 
areh-rib and the spandrel walls. 

The arch has a span of 167.3 ft., a rise of 18 ft. 
and a width of 11 ft. 10 ins. The rib is T4-ins. 
thick and is reinforced longitudinally with %-in. 
round rods spaced 15 ins. c. to c. and transversely 
with %-in. rounds spaced every 12 ins. The 
spandrel walls are 6%4-ins. thick and are rein- 
forced with criss-crossed % and %-in. rods. The 
transverse diaphragm is 4 ins. thick and rein- 


section of convenient length, templates were set, on 
which straight edges were drawn to give the proper cir- 
cular shape to the flow line. The reinforcement used at 
first consisted of %-in. longitudinal rods and circum- 
ferential bands. The latter were in two portions, bent to 
the required radius, and long enough to give a good lap 
at the springing line. The lower rings were held in place 
by the notches in the side rails while the flow line was 
being placed. When the flow line was set sufficiently, 
the half-round forms were placed thereon, and the con- 
crete was deposited. When this was hard enough, the 
arch forms were drawn ahead; the reinforcing rods and 
rings were put in place and wired together. Then the 
arch concrete was put in, and finished over the top with 
shovel and trowel. 

This method of reinforcing, while affording ample 
strength, proved not quite satisfactory. This was owing 
to the difficulty in spacing the metal and holding it in 
place, it being very tedious work to place and wire to- 
gether. Consequently expanded metal was substituted 
and found much easier to manage. In using this, the 
rails for forming the flow line were discarded. The con- 
crete was placed on the trench bottom, up to a point 2 
ins. below the grade line. On this was laid the ex- 
panded metal in sheets bent to the required radius of 

the sewer, and _ extending 
some distance above the 















springing line, to allow for 
lap on theupper portion. Then 
at intervals corresponding to 
the length of the straight 
edge at hand, were set heavy 
blocks, cut to the radius of 
the sewer, and set to the 
proper grade. Using a straight 
edge between these blocks and 
the finished surface of the 
preceding section, the con- 






































panaewen crete was leveled off to the 
4 8 Uy, ie ult ¢ rot proper grade. Then the re- 
(51) 46) ee mainder of the sewer was 
constructed as before. 
oe On the second section of 
ra —— - 
Fi UP OA sahbss ase 255008556025522%: totes this sewer, the form used was 
° rm ipesezes: isessel that made by the Adjust- 
ot: ae at a ult» able Steel Centering Co., of 
sigan MS as Fond du Lac, Wis. This 
6 oa) Os x} — form is a full circle, allow- 
-° ies ae Z a ee 4 Ra, ing all the sewer above the 
“an 83.7' + flow line to be constructed at 
< y 
Ps Sy; 3 one operation. 
SS : Secti ite h All concrete was made of 
SS ' ection roug 
ee os Spandrel Wall. Portland cement, and good, 
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DETAILS OF A SWISS REINFORCED-CONCRETE BRIDGE. 


forced. The floor, for ordinary country traffic, is 
4% ins. thick and is reinforced with %-in. rods, 
spaced 7 ins. c. to c. For the three hinges lead 
joints are employed. About 130 cu. yds. of con- 
crete were used in the construction and the en- 
tire cost was $5,400. 

The accompanying cuts and description orig- 
inally appeared in Le Genie Civil. 





Concrete Monolithic aad Pipe Sewers at 
Richmond, Ind.* 


By FRED. R. CHARLES and DELL B. DAVIS.; 

Sewer work has been done the past year at Richmond 
which embraces some novel features. The principal point 
of interest is the use of concrete, both in monolithic form 
and in reinforced-concrete pipe. 

The Northwest Second St. sewer was constructed under 
two contracts, one by Philip Hipskind & Sons, and the 
other by Lewis Hall, at an aggregate cost of $25,000. 
The excavation was almost entirely in rock, with a max- 
imum depth_of 18 ft. The diameter is 48 ins. for 75% 
of the length, and 42 ins. for the remainder. This was 
all constructed of monolithic reinforced concrete in the 
trench. A subdrain of 6-in. common tile was first laid. 
This took care of all the water entering the trench, leav- 
ing a hard and dry bottom on which to place the con- 
crete with no danger of having it washed or disturbed 
by water. On the first half of the work, the collapsible 
centers of the Blaw Collapsible Steel Centering Co. 
(Pittsburg) were used. These were semicircular in 
shape, and after.forming the invert, were drawn ahead, 
and others used for the arch. 

Beginning the work, the trench was first shaped to 
conform to the sewer, leaving 6 ins. for the thickness 
of the concrete shell. Then for the flow line, a strip of 
concrete about 2 ft. wide was laid (as in sidewalk work) 
between rails, which were notched at intervals of 6 ins. 
to receive the reinforcing rings. At the end of each 

° r read at the annual meeting of the 
Porgy eo my Society at Indianapolis, Ind., Jan. 


4-16, 1909. 
; ¢City Engineer and Assistant Engineer, Richmond, Ind. 


clean bank gravel, propor- 
tioned 1 to 5. It was made 
thin so that it would almost 
run or pour, and then agitated 
so as to eliminate air spaces and force the cement to the 
surface of the forms. With proper care this method 
gives a smooth, hard surface. The concrete was mixed 
as close to the trench as possible, but a short wheelbar- 
row haul was necessary. The average labor-hours per 
lin. ft. for building the sewer, using Blaw forms and 
expanded metal reinforcement, were as tabulated below. 
This includes all the labor, but not the concrete mixing 


machine: 
Labor-hours 


per lin. ft. 
NE TOUT: NG an gk dine syu pach cagaawaane 0.48 
RUE SEOUNS DOOMED. oo iian.cs s sieus) cemcdbivn 0. 


Oe Res Oe a eee a) Ae 0.44 
DOE COU | DUONG 6 55 6. esta ies ee Ghee Sha 0.33 
chan a en ORR Es 0.33 
PE oN in ok os.045 nn bie 56 4 dean een wa kde 0.25 


The other sewerage system was about 4% miles in 
length, ranging from 54 ins. to 12 ins. diameter. This 
was largely rock excavation in depths averaging 9 ft., 
with a maximum of 13 ft. The 54-in. size was in an 
opcn ditch or water course, and consequently was prac- 
tically above ground. This 54-in. section was built in 
horse-shoe shape, with a ‘‘V’’ shaped bottom. The shell 
was of monolithic concrete, 7 ins. thick, reinforced with 
expanded metal. In operation the bottom was placed liks 
ordinary sidewalk work, with the sides carried up about 
18 ins. at the second operation by means of wooden 
forms. The metal reinforcement was bent to the proper 
shape and carried up far enough to make a good lap 
with the top section. For the arch a half-round Blaw 
form was used. For the 42-in., 30-in. and 24-in. sizes, 
reinforced-concrete pipe was employed. The pipe was 
made under the Sheets system by the Mercantile Bridge 
& Concrete Tile Co., of Paris, Ill., and delivered to the 
contractors (Philip Hipskind & Sons) along the line of 
the trench. By this system the pipes are made in forms, 
consisting of an outside shell and an inner collapsible 
form, resting on a base plate or pallet. 

The reinforcement is expanded metal. The end of each 
pipe is notched or rabbeted for half the thickness of the 
shell. This rabbeting is on the outside of the pipe for 
half the circumference and on the inside for the other 
half. In laying, the pipes are so placed that this notch 
forms a groove at the joints, being on top of the upper 


Vol. « No.» 

yp 
half and on the inside of the lower ha ‘aaa 
this means the joints are cemented, ronal, 
cessible from the last pipe laid, and Prt 
the mortar downward. After being ma Pe 
allowed to season at least two weeks rth. 
For handling and placing the pipe in : Mégeg 
or tripod derrick was used, with a | Meet. 
chain hoist, as the pipes are quite heavy a. ot 
30-in. pipes were made in 3-ft. length the cont 
pipes in 30-in. lengths. The average co BR hs 
sizes was as follows: 8.3 cts. for 4 es 


30-in., and 5.3 cts. for 24-in. 

Our experience showed that for a dry 
banks the monolithic work is the chea; 
is encountered, or treacherous soil, or | ’ z 
must be done immediately, the pipe PRG, 
vantageous. The pipe has the furt! = 
being made under good conditions, and 
spected, so that a more uniform quality, 
attained. 

As the discharge of this sewerage 5) is jr 
small stream, some method of purifica ae 
necessary. At the end of the pri: ; 
overflow manhole was built, so as to p: 
water to overflow and continue down {| nt oom 
channel, while the ordinary flow is carr Rite 
pipes about half a mile further to th: 
Eventually, of course, the entire flow mu 
but at present it seemed advisable to ) 
water to continue in the present open « 

The disposal plant has first a settling ch 
ft.; then a bacterial tank, 20 x 102 ft., bui 
concrete, with a roof of wood and felt. | 
the sewage is distributed, by means of 





il” auto- 
matic alternating siphons (made by the fic 
Tank Co.) onto one of four filter. beds, 


Pius 


] ting , 
3 ft. of fine gravel. Each bed is about - - 
The distribution is through vitrified pip: 1 cypress 
lumber distributers. The collection is by rows of 
common farm tile, in each bed, leading into sewer pipe 
outlets. As the construction was only finished a shor, 


time ago, no results of the operation can be given as ye 





A PUBLIC SERVICE COMMISSION for ‘)« State of 
Vermont was created by a bill recently p d by the 
Legislature, which will take effect on A 1, 19% 
The Commission will be the existing Railrood Commi: 
sion, with powers and duties enlarged. U: 2 
named, the Commission will supervise all tho railways 
gas and electric lighting plants, telegraph ani telep 
lines and express companies of the state. 1! 
companies will be required to supply the mmis 
such information as it may desire from time to tim 
and must submit to the Commission written reports of 
any and all accidents connected with their w hi 
result in ‘“‘loss of life, or injury to any person which 
will incapacitate him from engaging in his usual y 
tion.’’ It shall be the duty of the Commission to iny 
tigate all such accidents, holding public inquiri 





deemed advisable. The Commission is given particu 

jurisdiction of the ‘‘purity, quantity or quality of a 
product furnished or sold by any company unidcr super 
vision,’” and is also given power to amend rates for 


public service. Issues of stocks and bonis are al 
subject to the approval of the Commission. The sala 
ries of the commissioners are fixed at $1,700 pcr annun 
and ry exp , besid which the chairmar 
to have $500 additional. The act creating the Commis 
sion specifically states that 

nothing in this act or previous statutes sha!) be con 
strued as giving the Public Service Commi 1 power 
to prevent or restrict competition or limit | number 
of persons or companies who may engage in ‘he bus 
ness of furnishing light, heat, power, or any ‘her bus 
ness subject to supervision under the provisions of this 
act in any town. 
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INOCULATION AGAINST TYPHOID FEVE!: is to be 
permissive in the United States Army, in ordance 
with a recommendation of a board of medica! officers, 
which recommendation has recently been a) ved by 
the Secretary of War. This board includ among 
others, Brigadier-General Robert M. O'Reil!) irgeon 
General, Dr. Victor C. Vaughan, of the Un sity of 
Michigan, Ann Arbor, Mich., Capt. Frederick Russel 
of the Medical Corps, who served as recor It is 


proposed that individual members of the a be in 
vited to volunteer for vaccination. Vaccinat ill not 
be compulsory in any case, but lectures and r edu 
cational means will be taken to induce so! to be 
vaccinated. The vaccine is introduced by ans of 
hypodermic injection into the arm. After a hours 
it is stated, a little fever or headache resu!: nd the 
spot on the arm becomes tender. It is sai ‘hat the 
spot never becomes sore and that it disapp: in two 


or three days. About 100,000 soldiers were ulated 
against typhoid in this same general way ‘° South 
Africa during the Boer War, but no satisfactor records 
are available of the rss obtained. Within he past 
few years it is said that 15,000 men have been ‘reated in 
this way, with excellent results and without a © 'sb4p. 
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The Commission of Engineers which accom- 
panied President-Elect Taft to the Isthmus to 


examine the canal works returned to the United 
States on Feb. 11 and proceeded to Washington 
to complete the drafting of its report to 
President Roosevelt. The report will prob- 


ibly be delivered to the President during 
the present week. From public state- 
ments made by Mr. Taft since his return, 
t is known that the report of the Commission 
vill carry full approval of the lock canal, will 
ertify to the éntire safety of the Gatun dam 
and will give the American public full assur- 
ance that the work at Panama is being carried 
on by absolutely sound engineering methods. 

It is probable that the report will be available 
for publication in full in our next week’s issue, 
and pending that we forbear to comment further 
on the situation on the Isthmus. 

As for the situation in the United States, the 
remarkable newspaper campaign to bring about 
a change to the sea-level plan of construction 
still continues. It is significant that the news- 
papers which have been most prominent in this 
campaign are those which are well known to 
be controlled by interests closely identified with 
Wall St. financiers. 

It is significant also that in their attacks on 
the lock plan of construction and the attempts 
to advocate the sea-level plan, many of the 
statements and figures presented are absolutely 


false. This applies also to statements with the 
Same object recently méde in the U. S. Senate 
and widely cireulated throughout the country. 
We do» t make this statement lightly; but with 
7 knowledge of what the real facts are. 

Ow 


‘ ‘uy should these various prominent pub- 
¢ jour. 's engage in this campaign for the sea- 
level plo»? Why should they give wide circu- 
lation statements absurdly false? Why 


should thy undertake attacks on the personal 
Teputati of some of the most eminent and 
honored «: gineers in the profession, who have 
been connected with the working out of the 
Present» »s at Panama? Why should they at 
the sar ime pretend to take seriously the 
Claims a opinions of one or two charlatans 
who have 


) professional standing as engineers, 


who have “butted-in” with pet schemes and in- 
ventions which they want to advertise? Are 
these great metropolitan journals really so i- 
norant as to suppose that each “Gnu-Gorilla” who 
comes along with a new invention to use on the 
Panama Canal is really an “Eminent Engineer”? 

We submit these questions to the intelligence 
of our readers for we feel that there is no need 
to answer them categorically. To an understand- 
ing mind it is not difficult to guess at the main- 
spring that furnishes the motive power for all 
these virulent attacks on the present work at 
Panama. 

That the campaign for the sea-level plan can 
be successful, however, there is not the slightest 
reason to suppose. The newspapers dominated 
by Wall St. interests in no way represent the 


public sentiment of the country. The reputable 


journals in other parts of the country, we find, 
are shrewd enough to gage the agitation pro- 
moted by Wall St. at about its true value. And 
the public is pretty certain to be guided in its 
opinion on canal matters by the opinions of the 
leading members of the American engineering 
profession. 

We can say authoritatively on our own respon- 
sibility and with full knowledge of the facts that 
the work at Panama is proceeding in a manner 
of which every American engineer may well be 
proud, and that the plans and methods adopted 
by American engineers and being carried out by 
American engineers are absolutely sound and 
safe. And we shall have much more to say on 
this subject in following issues. 
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A worthy attempt to improve the administra- 
tion of the building laws in the District of Co- 
lumbia has been made by the introduction into 
the House of Representatives of a “Bill to Reg- 
ulate the Licensing of Builders in the District of 
Columbia.” This bill has been referred to com- 
mittee and probably will remain there through- 
out the present short session, for it has many 
defects of detail and is opposed by the building 
trades of Washington, but it is a step in the 
right direction and indicates a thoughtful mood 
upon the subject on the part of those in au- 
thority. 

In short, the bill provides for a licensing board 
—to consist of one architect, one builder and 
one member of the local building department— 
which shall have the authority to examine ap- 
plicants for building licenses and to recommend 
the issue of the licenses. It further provides 
for the establishment of four gradated classes 
of buildings, varying from the first class, which 
comprises “building construction requiring ex- 
tensive knowledge, experience in the strength of 
materials and the application thereof to build- 
ings,” to the fourth class, of small buildings 
personally erected by the owner for his own 
use. The exact distinction between the classes 
is not made very clear, but is expected to be 
determined by the Commissioners of the District. 
All building licenses are to be divided into four 
grades, corresponding to the above Classes of 
buildings, and the holder of any one is thereby 
authorized to do the work in his class and in 
all lower classes. Gradated entrance fees into 
examinations and annual license fees are also 
provided. Each licensee must give bond to pro- 
tect the local government from any loss result- 
ing from his illegal or negligent acts, but no 
provision is made for the pecuniary protection 
of the owner in the case of negligence by the 
licensed builder; the legality of this latter pro- 
vision is probably questionable. Such protection 
as is granted owners is therefore entirely pre- 
cautionary. Failure to procure a license by 
anyone engaged in building or failure to employ 
a licensed builder on the part of the owner is 
punishable by fine or imprisonment. 

The city of Washington, as we have many 
times said, is the proper place for the primary 
introduction of municipal reforms. Its crowning 


position as the capital of the country make it 


the observed of all municipal observers and the 
acknowledged integrity of its government offers 
the best chance for a faithful administration. 
It is therefore unfortunate that this needed re- 
form in building laws should be attempted in 


such a superficial manner as is indicated in the 
bill now before Congress. In that bill, so much 
is left to the discretion of the licensing board 
and to the District Commissioners that the exact 
working of the law, if enacted, must be largely 
a matter of judgment, or at least of interpreta- 
tion, hampered by a few arbitrary distinctions 
that hardly seem necessary. Thus, four classes 
of buildings are prescribed but the boundaries of 
each class are not defined. And upon the proper 
subdivision of these classes and upon the method 
of determining the eligibility of the applicants 
for licenses the success or failure of the law 
hinges. 

The matter then reduces itself to the proper 
duty of the legislative body in formulating such 
a law. In the present case the conditions are 
peculiar, so no rule can be laid down. The fed- 
eral Congress, (or at least the committees on the 
District of Columbia in that Congress) is sup- 
posed to be the city council of the District of 
Columbia, but, as time and again it has been 
proved, this council does not give the attention 
that could be expected from a locally elected 
body. In the case of state legislatures or city 
governments, however, it would seem that, in 
the framing of such a law as that proposed for 
Washington, in which a commission is appointed 
for the regulating of some trade, profession or 
public utility, two courses are open. Either the 
exact details of the duties of that commission 
should be enumerated, or, what is infinitely bet- 
ter, the general purpose, jurisdiction and au- 
thority of the commission should be stated and 
the details of administration left to the commis- 
sion itself, as in the case of the Interstate Com- 
merce Commission and the various state public 
service commissions. Any legislation half way 
between the two above-noted schemes must be 
confusing and arouse the antagonism of every- 
one whom it is intended to affect. 
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With far more zeal than knowledge, the 
friends of forests succeeded some years ago in 
getting inserted in the Constitution of the State 
of New York certain prohibitions against cutting 
trees in the State forestry reservation and against 
flooding forest lands. But in making these pro- 
hibitions, the true interests of forestry were en- 
tirely lost sight of. In the fear that private in- 
dividuals or corporations might cut and steal 
timber, it was made impossible for the State it- 
self to cut down and utilize a tree, even though 
that tree was past its usefulness or already dead. 
It was also made impossible to construct dams 
or reservoirs that would flood State lands, no 
matter how little injury this might do to any of 
the forested area or how beneficial it might be 
to the State as a whole or any municipality that 
might need to store water on some stream in or 
flowing from the State reservations. As a re- 
sult of these unwise and uncalled-for prohibi- 
tions, the State cannot pursue a complete meas- 
ure of forestry operations and the State Water 
Supply Commission finds itself blocked in some 
of its most important plans for developing water 
storage and water-power for the benefit of the 
public. The latter phase of the subject is dis- 
cussed in detail on the following page. 

It seems high time that intelligent and wide- 
spread agitation was begun for the repeal, or 
perhaps more properly the modification, of this 
constitutional amendment, to the end that the 
Forest, Fish and Game Commission, which has 
been doing excellent work of late, should be en- 
abled to administer the State forest reservations 
in accordance with the modern forestry princi- 
ples which are now being carried out by the 
Forest Service of the United States and those 
of foreign countries. It should be possible to 
utilize dead and dying timber and even, if 
deemed necessary, to cut healthy and growing 
timber where thinning is necessary, and utilize 
it as well. By such means, revenue would be 
gained which would provide funds for the ex- 
tension of forest planting on areas now bare and 
well-nigh worthless; or these funds might be 
used to improve trails and open up roads so as 
to make the reservations more accessible to all 
the people. In addition it should be made possi- 
ble to construct dams and reservoirs in the 
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reservations wherever this can be done without 
greater injury than benefit to the public. 

The present unfortunate restrictions are proba- 
bly in a very large measure due to the feeling 
that the only way to prevent private individ- 
uals and corporations from exploiting the tim- 
ber in the State reservations was to prohibit 
absolutely the cutting of a tree, dead or alive, 
even by the State itself. We hope and believe 
that it is not really necessary for the greatest 
State in the Union to rely on so abject and mis- 
erable a method as this for defending and pro- 
tecting its property. 

What will appear to most Americans as an 
unusual and unreasonable method of charging 
for water is in general use in Great Britain and 
is just now giving rise to some complaints in 
London. These complaints, however, do not 
seem to be directed so much against the method 
itself as toward a leveling process made obliga- 
tory on the Metropolitan Water Board upon its 
taking over the water-works formerly owned 
and operated by the eight companies supplying 
what is known as “Water London.” At the 
time of this taking over, the rates charged by 
the several companies to occupants of houses 
and other buildings in London ranged from 
some 3% to 11% of the “ratable value,” this 
value being substantially, as we understand it, 
the sum for which a given building is either 
rented, or, in case of ownership by the occupant, 
rentable. The date for a level rate having re- 
cently arrived, the Metropolitan Water Board 
has fixed this at 5% of the annual value of the 
property supplied. Presumably, those whose 
rates are lowered are keeping very quiet, but 
where the rates have been raised it is not sur- 
prising to hear there is much complaint. Inas- 
much as property values are highest in the re- 
stricted and congested area known as the City 
of London, the. change falls heaviest there. This, 
of course, implies that previously that wealthy 
section of Greater London was enjoying relative- 
ly low water rates. Those who are accustomed 
to water rates based or supposed to be based on 
the amount of water consumed will wonder why 
the common British system of basing rates on 
the rental value of property should ever have 
been adopted, or, adopted, why it is not being 
given up by this time. The fact that the rental 
value of a building near the Bank of England 
is two to ten times as high as that of a building 
in one of the outlying boroughs, affords no rea- 
son, on the face of it, why water charges for 
the first building should be any higher than 
those for the second. If it be said that the use 
of water will be greater near the Bank of Eng- 
land than in an outlying district, then, we may 
ask, why not proportion the rate accordingly? 





rs 
> 





Conflicting specifications for copper wire, de- 
signed for use in the electrical industries, have 
given rise to considerable complaint and confusion 
during the past few years. The trouble seems 
to have steadily increased and a few engineers 
have expressed the hope that the American So- 
ciety for Testing Materials or the American In- 
stitute of Electrical Engineers would see fit to 
study the situation and prepare standards for 
the copper wires required for various services. 
The need is greatest in electric railroading, where 
the duty imposed on the trolley wire is most try- 
ing and the results are most unsatisfactory. 
There is a marked contrast to the duty required 
of wire used in electrical machinery where the 
important characteristic is conductivity. The 
overhead trolley line has not the simple duty 
of transmitting electricity, though that is its 
primary function. Even in the best of instal- 
lations the wire is under continuous and varying 
tension and is subject to peculiar varying 
strains and distortions. The common overhead 
construction of the majority of city and inter- 
urban electric railroads with its rapid wear, in- 
creasing electrical resistance and heat loss, fre- 
quent breaks and demand for replacement and 
with its high first cost is probably the worst 
economic problem with which an overburdened 
manager has to contend. For economic length of 
useful life the trolley wire must combine with 


high electrical conductivity the best possible com- 
bination of three other qualities—high tensile 
strength, great flexibility and toughness. 

Mr. Woods, in the paper reprinted in this issue, 
has clearly and concisely shown the purchasers 
of copper trolley wire what tests should be per- 
formed and on what lines specifications must be 
built to secure material for the best possible ser- 
vice. We believe this paper will also be read 
with interest and profit by all persons having to 
specify requirements for copper wires for any 
service. It may well serve to bring the general 
complaints of confusion and economic waste to 
more definite discussion and to help in securing 
adequate remedies generally. 

This paper shows the economy of using high- 
grade wire in railroad overhead lines for longer 
useful life; it shows how the best product is to 
be obtained in the mill and at what cost. Mr. 
Woods only suggests the exceedingly important 
influence, on the useful life of the trolley wire, 
of subsequent handling and use. In the familiar 
trolley line even with the best quality of hard- 
drawn copper wire, carefully strung, there exists 
one great fault militating against safety and 
economy. It has long been evident that the com- 
mon clamped or soldered “ear,” by which the 
trolley wire is supported, needs to be discarded. 
We believe that, even where the simplest and 
least expensive lines are demanded, a compara- 
tively simple and inexpensive “ear,” or arrange- 
ment of “ears,” can be devised to relieve the 
stresses in the wire at the points of support. 
Such a support might perhaps be like one, re- 
ported to be in successful use in England, de- 
scribed in Engineering News, Feb. 6, 1908. 





A Water Conservation Program for New 
York State. 


Great as must be the part of the national 
government in conserving and developing the 
natural resources of the country, it is upon the 
several component states that the bulk of the 
work will fall. This is true even of those West- 
ern states in which lie our remaining public 
lands. Elsewhere, and in the majority of the 
states, the general government has no ownership 
of natural resources and only such control as is 
incident to its jurisdiction over navigable 
streams and as comes from its general power to 
regulate commerce and protect the public wel- 
fare. How far-reaching these incidental and im- 
plied powers may prove to be only the future can 
tell. Some measure of cooperation between the 
United States and the several states will be re- 
quired to ensure the fullest measure of utiliza- 
tion and control of numerous streams and lakes, 
but it is too early to say how far this will go. 

Pending the time when. public sentiment has 
crystallized sufficiently to determine the relative 
parts which the nation and the several states 
will take in these matters it is the duty of each 
state to work out a program for the conservation 
and utilization of its own water resources. How 
ably this has been done for one state may be 
seen from the abstract of ‘the report of the 
State Water Supply Commission of New York, 
to which we devote a number of pages elsewhere 
in this issue. The work on which this report is 
founded and the possibilities and policies which 
the report sets forth place New York far ahead 
of its sister states in attempts at water con- 
servation and utilization. Created in 1905, more 
particularly to ensure equity in the “laking of 
water for municipal purposes, the State Water 
Supply Commission of New York has since in- 
herited the results of earlier State investigations 
of water storage and of flood prevention and has 
been entrusted with the task of -devising 
plans for the progressive development of the water pow- 


ers of the State for the public use under State ownership 
and control. 


In accordance with this legislative mandate 
the Commission submits general plans for large 
storage reservoirs on the principal river sys- 
tems of the State, presents the results of a 
census of water-powers of the State, developed 
and undeveloped, formulates a policy as to where 
the State should stop and private capital begin 


in the development of power from 
out constitutional obstacles in th 
ecuting its program, and suggests 
for their removal. This is all hig 
able. It remains to be seen whet 
lature and the people of New York 
respective parts in carrying out 
sidered program. 

As to the water-storage projects 
mission, we need only say here tha ni 
enormous reservoirs on the Sacand i 
Schroon (tributaries of the Hudso 
esee and the Raquette rivers, wit} 
age on the Delaware. These reser, 
would add several hundred thou 
power to that already available 
power sites, besides making possible 
of large power plants at or near 
proposed dams. In addition, navigat 
materially aided in the case of the H 
thus suggesting the possibility of al 
operation; floods would be lessened 
of points, more particularly on the G: 
nicipal water-supplies would be ree ed and 
increased; and forests would be 
through the more ready substitution electri 
for steam locomotives and the con ient re. 
duction of forest fires. 

The storage which would result from ‘he 





con- 


struction of the proposed reservoirs ild fur 
nish a considerable part of the 1,0f)100 Hp 
which, according to the census taken by the 
Commission, awaits development on the streams 
of New York State. Plans for further storage 
the Commission asserts or implies, may be ex- 
pected in the future. 

The Commission has assured itself that owners 
and users of power at existing power plants 
would willingly pay the state for the addi- 
tional and steady power which would be ge- 
cured by storing flood waters in the proposed 
reservoirs, for _eauable discharge in the dry 


months of the year. This would reimburse the 
State for its outlays while at the same time 
greatly benefiting power users, stimulating in- 
dustry and benefiting scores of cities and yil- 
lages and many thousands of employees. 

In order to put the matter of reimbursement 
to the State beyond doubt the Commission pro- 
poses, as a condition-precedent of construction, 
petitions from prospective power users, asking 
for water storage and stream-flow regulation, 
the petitions to be accompanied by guarantees 
of proper returns on the amount invested by 


the State. These returns, it is important to note, 
would be sufficient to redeem the bonds issued 
for construction and other capital outlays in 
40 years time, besides taking care of interest 


operation and maintenance charges. 

The plan just outlined makes no provision for 
power plants and electric transmission lines to 
generate and distribute the scores of thousands 
of horse-power created by the dams and reser- 
voirs. Instead of State construction and oper- 
ation of such plants and lines, the Commission 
proposes that private enterprise be enlisted. 
This would limit public funds and public ad- 
ministration, alike, to water storage, including 4 
wise use of the water stored, and the collection 
of equitable charges therefor in order that the 
State might be reimbursed for its outlay. That 


is, the function of the State would be to con- 
serve one of its great natural resources for the 
benefit of the whole public. The commercial 
transactions incident to the production, distri- 
bution and sale of power would be left (© private 
enterprise, except that the State woul: provide 
and sell various quantities of what we may call 
crude water-power—so and so many | )ousands 


of foot-pounds of energy, delivered gularly 
throughout the year instead of irreg:):rly a 
cording to the vagaries of rainfall and ~un-off. 

This is certainly a conservative as ll as 4 
commendable program. It involves ‘6° mini- 
mum of State activity and outlay consi<'«nt with 
a complete scheme of water conserv ‘ion 2nd 
utilization. It is the only plan under w? «h there 
is any working wos8tbility of having © °°h com 
ponent of the waters of the State appo ‘oned ' 
various uses according to broad pu! © needs 
instead of narrow private interests. | is th 
only way to prevent taking what the ©. :missiom 
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am” of the possibilities of a river 
king power developments and other 
above and below for all time to 
must be remembered that the State 
.r look ahead and has a horizon of 
while private capital and enterprise 
nly with the present and has but 
izgon—no interest in the public save 
which contributes to its treasury. 
may be interested in water-power 
State is concerned with water-sup- 
prevention and navigation as well, 
na ‘hroughout each df every drainage 
, its boundaries. 
Son y think the program should go fur- 
way of State development of power. 


No ld ask it to go less far than is pro- 
posed out urging that it should enter upon 
no wat torage construction whatever. Such 
a poli e believe, would be suicidal, or if not 
that, fing. 

There remain for consideration two fatal ob- 
stacles the execution of this admirable pro- 
gram happily they are removable. That is, 
they may be removed if sufficient enlightened 
public iment exists or can be created in New 
York State. Both obstacles are constitutional: 
One is 2 prohibition of a State bond issue of more 
than $1,000,000 a year for such improvements 
as this. The Commission proposes an amend- 
ment which would permit a total indebtedness 
of $20,000,000 “for the improvement of rivers by 
the building of storage reservoirs for the public 
welfare.” If the program makes any serious ap- 
peal to the people of New York State this amend- 
ment can doubtless be secured, as was an amend- 


ment authorizing a $101,000,000 bond issue for 
canal improvements and another authorizing a 
$50,000,000 debt for State highway improvement. 

The other obstacle to the water-conservation 
program bids fair to be more difficult of re- 
moval. But inasmuch as it is founded half on 
ignorance and half on distrust it ought to be 
possible to remove the foundations and the ob- 
stacle together. Moreover, the reasons for re- 
moving this obstacle go far beyond the matter 
of water conservation; so far, indeed, as to 
thwart to a large degree the ostensible object 
of ever placing the obstacle in the constitution. 

We quote from the constitutional amendment 
of 1894 as follows: 

The lands of the state, now owned or hereafter ac- 
quired, constituting the forest preserve as now fixed by 
law, shall be forever kept as wild forest lands. They 
shall not be leased, sold or exchanged, or be taken by 
ny corporation, public or private, nor shall the timber 
hereon be sold, removed or destroyed. 

Obviously, this bars flooding any of the State 
forest lands by reservoirs of any kind. The pro- 
posed Sacandaga Reservoir would flood 31 acres 
of State land and the Schroon Reservoir would 
flood 25 acres. The report of the Commission 
states that in both cases the fact that these 
small areas of State lands lie within the reser- 
voir sites prevents construction—and the cre- 
ation of some 200,000 HP. Whether or not the 
land in question lies so that a cut-off dam, in 
each case, would obviate the difficulty at rea- 
sonable expense we do not know. It is only 
fair to assume that it would not. However this 
may be, there seems to be no doubt in the case 
of a number of other promising reservoir sites. 
The $2,000 HP. possible of development by 
building a dam on the Raquette is barred by 
4.380 acres of State land, of which the greater 
Part is untimbered swamps. The value of the 
Umber on the whole State tract involved, as 
well as other important and interesting phases 
of the subject, is discussed towards the end of 


our abstract of the Commission’s report, else- 
where in this issue. 

The Commission states that to store the flood 
Water of all the Adirondack streams, so far as 
Sites » available, would require the flooding 
of a 20,000 acres of State land, or 1.6% of 


the 2.776 acres in the Adirondack Park. 
00 acres of these lands, or 75%, are 


swan leaving but 5,000 acres of timber land 
to be bmerged. The Commission proposes a 
const) mal amendment that would permit 
the St to flood 20,000 acres of its lands, the 
resery in question to be forever owned and 


contro! by the State, 


Elsewhere in the editorial columns of this issue 
there may be found a general discussion of this 
constitutional prohibition, which so effectually 
prevents any use of the Adirondack preserves 
except “as wild forest lands,” and which pro- 
hibits not only flooding an acre for water-stor- 
age purposes but also prohibits the cutting of 
a mature or dying tree, or even one which is 
dead and down. We need say no more on the 
subject here, except to point out that pro- 
visions of this sort, which are so broad as to 
cover more than a million acres of land, con- 
stituting many of the most important of the 
headwaters of the State, and so detailed as to 
prohibit the cutting of a tree by the State itself, 
should rarely if ever be placed in a constitution. 
There remains, for instance, plenty of land out- 
side the State forest preserves, just as valuable 
for purposes of health and recreation as much of 
that within, and which might advantageously be 
substituted for that within, in case it were of 
sufficient importance not to diminish the area of 
the State lands, even to secure such great public 
benefits as water storage and water-power. 

This obstacle of flooding State forest lands 
sharply indicates the need of both a well-con- 
sidered program for the conservation of natural 
resources, whether water, forest or mineral, and 
of strong and able commissions to deal with con- 
servation matters. Had a modern forestry policy 
and the present water-conservation program been 
formulated 20 years ago there need never have 
been any difficulty in adjusting forestry, water 
and recreation interests to each other. Moreover, 
had there been, through all these years, proper 
State supervision of both waters and forests in 
the interests of the public neither the one nor the 
other would have been so often exploited for 
private gain that every proposition for the in- 
dustrial use of the forests or the waters of the 
State of New York is likely to create a panic 
among those who wish to see natural resources 
reserved for public use and enjoyment instead 
of devoted to private gain. 

Finally, we hope other states will follow the 
lead of New York and work out comprehensive 
plans for conserving and utilizing their natural 
resources, at the same time avoiding such ill- 
considered constitutional legislative restrictions 
as those relating to the Adirondack forests. 
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LETTERS TO THE EDITOR. 


Subdividing an Arch Ring for Analysis. 


Sir: In your issue of Jan. 28, 1909, appeared an 
article by Andrew B. White, giving a graphical method 
for subdividing an arch ring for analysis. The equation 
given by Mr. White I believe is not one which can be 
used, but his graphical suggestion is a very good one. 

The principal drawback to the more universal adop- 
tion of the solution of the hingeless arch according to 
the elastic theory has been the labor it required, so that 
any short cuts and graphical aids which will reduce 
this labor are greatly welcomed. The part of the solu- 
tion which requires the most work is finding the sub- 
divisions which Mr. White has shown how to find graph- 
ically, but as explained by him there would be no saving 
in the work necessary. Referring to his notation and 


i) 8 8 8 
his sketch, he says: “—— = —— — ————- = ——._ _Hav- 
I ZI SI nla 
nx— 
n 


5s 
ing thus found —— 
I 


etc. 


5s 
But this equation can not be used to find 7 which ts 


the all important constant, because the values of I to be 
used in SJ are unknown. The correct equation to use is: 


6s Sia 
I n 
the notation being the same as in the article except that 


ia is the average value of i, this latter being the re- 
ciprocal of I. To find ia it is necessary to find the mo- 
ment of inertia at a number of points along the arch 

5s 
axis equidistant apart. Then, having thus found “-" 


one can proceed as Mr. White explains. 
Very respectfully, 
Harlan D. Miller, 
Albany, N. Y., Jan, 29, 1909, 


Sanitary Districts of Indiana and Chicago. 

Sir: I note with interest in your issue of Dec. 17, 
1908, some extracts from remarks by Mr. John W 
Alvord relative to a proposed sanitary district for north- 
ern Indiana. Such a district properly organized should 
provide means for an ideal solution of the sanitary 
problems of that territory, and there should be the 
fullest cooperation between it and the Sanitary District 
of Chicago, as each could impart very useful information 
to the other and their interests are very closely related, 
for though a state line separates them it is but an 
artificial boundary. 

While, as Mr. Alvord suggests, no doubt the Sanitary 
District of Indiana should be organized on a broader 
basis than was the Sanitary District of Chicago, yet the 
granting of that does not necessarily imply that the Chi- 
cago Drainage Canal project was a mistake from the 
start to the present time. And again, whether it was 
the best solution of the Chicago problem or not, consid- 
ering its present status and the millions spent on it 
to date, would it not be worth while for a sanitary 
district of Indiana to look into the possibilities of profit- 
ing by the existence of the Chicago Drainage Canal be- 
fore deciding against that method of disposal? [Dis- 
posal by dilution, by diverting water from Lake Michi- 
gan to the headwaters of tributaries of the Mississipp!. 
—Ed.] Mr. Alvord seems to imply that the proposed 
sanitary district of Indiana should be free to weigh 
all facts and decide all its policies and methods impar- 
tially and yet he would have it start with the assump- 
tion that the drainage canal method is all wrong and 
to be avoided at all hazard. 

He says: 

I am certain that we will one day have a great water- 
way from the Lakes to the Gulf, and again, I fully ex- 
pect to see a channel of the Sanitary District of Chi- 
cago connected with the whole south shore of Lake 
Michigan and having upon it the commerce which Is an 
ample justification for its construction. 

That is quite a tribute to the (navigation) foresight of 
the projectors of the canal and especially to Mr. L. E. 
Cooley, coming as it does from one who has opposed the 
Drainage Canal project from its inception. Without 
the Drainage Canal and the consequent agitation of the 
waterway problem who can tell what would have been 
the present status of the whole subject of Inland water- 
ways? 

As to the sanitary side of it, granting that simple dilu- 
tion is not in general an ideal method of sewage treat- 
ment does not prove that it was not the best method for 
Chicago to adopt. Has there ever been any other method 
of disposal worked out far enough to prove that it was 
entirely practicable for Chicago and capable of extension 
as the city increases in population and area? The 
topography and soil of the surrounding country render 
the feasibility of any method of filtration or broad irri- 
gation questionable. Not ace much was known of septic 
tanks twenty years ago as to-day and I think it is yet 
to be proved that their application or that of any other 
method of purification is or ever will be as practicable 
for Chicago as the present one of dilution and discharge 
into the Illinois River. Any other method of treatment 
would involve much more extensive intercepting sewers 
and pumping stations to keep all sewage out of the Chi- 
cago River as well as out of the lake Since nearly 
all the sewers of Chicago carry off the storm water, the 
intercepting sewers, tunnels, pumps and purification 
works would have to be of sufficient capacity to handle 
the total runoff from the whole area sewered or else 
the whole system worked over into the double separate 
system of sewerage, and who is brave enough to venture 
a guess as to what that would cost. 

As to magnitude, the problem was not materially dif- 
ferent twenty years ago than it would be now, since 
future growth has to be provided for in any event. 

Considering all these points it seems to me that the 
projectors of the Chicago Drainage Canal showed rare 
common sense, keen foresight and good engineering abil- 
ity in deciding to combine sewage disposal with the pro- 
motion of navigation, and that it is up to their sanitary 
opponents to show by figures that there were better 
methods of attaining both those ends or else stop urging 
or suggesting that the Drainage Canal project is all 
wrong. Yours very truly, 

H. P. Boardman, 

Professor of Civil Engineering, University of Nevada, 

Reno, Nev., Dec. 26, 1908. 


[Having submitted proof of Prof. Bgardman's 
letter to Mr. Alvord, we received the following 
reply.—Ed. } 

Sir: Through your courtesy I have been shown proof 
of a letter from Mr. H. P. Boardman, commenting upon 
my remarks upon the formation of a Sanitary District of 
Indiana. A careful re-reading of my remarks as quoted 
in the Engineering News of Dec. 17, 1908, would seem 
to me to answer most of the questions raised by Mr. 
Boardman. 

My criticisms in those remarks are not so much di- 
rected to the question of the wisdom of past expendi- 
ture (which, nevertheless, I question) as to the troubles 
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which we now labor under in Chicago, through the 
operation of the law creating the Sanitary District. My 
original remarks state this fairly, and are as follows: 

In my opinion the Sanitary District Law, limiting the 
District, as it did, to the construction of a certain kind 
of channel or channels, without the authority to build 
intercepting sewers, sewage disposal plants, water fil- 
tration plants, or to properly protect the water supply 
was a misdirected law, which has only in rt accom- 
plished its purpose, and which must inevitably be in the 
near future, entirely revised to meet the new situation 


of sanitary danger which is now impending over Chi- 
te 


“The Sanitary District Law of Chicago was originated 
by those who were desirous of seeing commerce chan- 
nels created, making this their primary purpose. The 
result has been that neither have we channels for com- 
merce which can be utilized for many years to come, 
nor have we the best methods of sewage purification or 
sewage disposal. 

That our Channel for Commerce cannot be available for 
many years to come, is probably obvious. It has already 
been idle for eight years, chargeable, justly, with the 
difference between such interest, maintenance and de- 
preciation loss as would lie between its actual cost and 
the cost of other equally good sewage disposal methods. 
The new $20,000,000 waterway to Utica (less than 100 
miles away), now to be undertaken by the State, will, 
in my opinion, take at least ten years to build, and 
ends “‘in the air,”” so to speak. We must look to the 
national government for its extension to St. Louis, be- 
fore it can be really useful. Suppose it is to be com- 
pleted to St. Louls. Additional years must elapse before 
it is In full use and a profitable commerce, in an amount 
justifying its completion, can create itself, and interest 
loss, maintenance and depreciation are constantly going 
on to add to its capital account all of this time. . How 
much per ton-mile will it then cost for the freight moved 
upon it? No one can fully answer, for the amount of 
its traffic must necessarily be a speculative proposition, 
about which no two opinions will, or can, fully agree. 
It is obvious, therefore, as a Chicago proposition, we 
have not yet obtained a Commerce Channel, nor will we 
for years to come, and when completed, its justification 
must still be demonstrated from an economic standpoint. 

The second statement, that we do not have the best 
methods of sewage purification or sewage disposal, arises 
principally as a matter of cost, although secondarily as a 
matter of safety. 

It is an interesting fact that, disregarding Commerce, 
Chicago has already expended, and will expend probably 
ten times as much for its sewage disposal as the city 
of Berlin, Germany. whose original works were well 
finished—and a good object lesson—before ours were 
begun. Both cities have equal facilities in the posses- 
sion of accessible irrigable lands. Their population is, 
ard has been, about equal. Berlin has found its plant 
economical to operate, as well as successful in method. 
Chicago has not yet finished its original project, and is 
now confronted with the fact that its water-supply is 
seriously menaced again. 

It should be admitted, in all fairness, that our drain- 
age channel has undoubtedly averted serious typhoid 
epidemics, but even here it must be questioned if other 
methods would not have accomplished the same thing at 
less cost and more quickly. 

But these are reflections about the past. The Channel 
is completed and I have no time or inclination to discuss 
problems that are obviously to be relegated to the at- 
tention of the antiquarians. The troubles that confront 
the Sanitary District of Chicago to-day are how to profit- 
ably use the Channel now that we have got it, and as we 
are operating under laws which only permit our sanitary 
authorities to build channels and water power, we find 
this condition responsible for plunging us into many 
millions of additional expenditures for branch canals, 
where intercepting sewers, or sewage purification plants 
might perhaps be better and cheaper. 

Take, for instance, the Evanston Branch Channel, now 
under construction. It can add no useful dilution water 
to the main canal. Dilution water as well as sewage 
must be pumped into it. It provides no additional depth 
for drainage,-and as a commercial waterway, its 60 ft. 
or so width must restrict it for commerce. An intercept- 
ing sewer would seem to me to have answered the pur- 
pose far better, but the Sanitary District, as I under- 
stand it, cannot even consider the building of intercept- 
ing sewers Again, the U. S. Government limits the 
flow we can take from the lakes to 10,000 sec.-ft., which 
would be ample for this city for all time to come, if we 
could tank our sewage, dissolve the solids, and use this 
flow to dilute the effluent, but we are restricted by the 
Sanitary District Law, which says we must add a given 
amount of fresh water for each added increment of the 
population, regardless of the known practicable improve- 
ments in sewage purification. 

Again, it is probable that it would be highly desirable 
to treat the outlying suburban and thinly settled dis- 
tricts of the city by sewage purification methods pure 
and simple, but we have no sanitary authority empow- 
ered to undertake such work, and, as a result, we find 
ourselves seriously proposing and building branch drain- 
age channels of vast cost, especially as proportioned to 
present needs. The Evanston Branch Channel is to 
cost over $6,000,000, I believe; and the Calumet Channel 


something like $20,000,000; and there are others that 
will be needed before long if this theory is adhered to. 

Again, recent studies of our water-supply show it to be 
in peril, and {ft is a serious question as to whether we 
can extend our intake tunnels out farther into the lake 
beyond the zone of danger, or resort to filtration of our 
supply. Yet we find our chief sanitary authorities help- 
less to appropriate any moneys for either of these pur- 
poses, although having (what the municipality has not) 
large taxing powers and an appropriate name. 

In other words, it is a good old saying that ‘“‘no man 
can serve two masters,”” and the requirements of com- 
merce for Chicago, when carefully analyzed, do not 
seem to me to fit the requirements of modern sanitation: 

Mr. Boardman is surely misinformed when he says I 
have opposed the Drainage Channel from its inception. 
As an accredited delegate to the Peoria Deep Waterways 
Convention of 1888, it was my privilege to help pass 
enthusiastic resolutions endorsing the Drainage Channel, 
and asking the national government to help us build it. 
Nobody quite knew what it would cost, but that did not 
seem to matter. At the same convention we heard about 
the teeming commerce of the Upper Mississippi, that 
eagerly awaited an outlet to the Great Lakes. We were 
assured the Hennepin Canal was the way out. 

I listened in amazement, finding it difficult to believe 
that so simple a remedy had not long ago been set in 
motion. We at once instructed the national government 
to begin that much needed improvement without delay, 
and I returned home, feeling proud of my services to 
my country, and a glow of pleasure in experiencing three 
days of Real Statesmanship: I was younger then than 
T am now. ‘ 

Finally, I may say that if capable Sanitary District 
authorities, unhampered by the waterway entanglements, 
had had the seventy or eighty or hundred million dollars 
that will go into our Drainage Channel and its appurt- 
enances before it is completed, to spend on sanitation 
projects, pure and simple, Chicago might to-day be 
the sanitary mecca of the world, instead of being on the 
eve of further great and necessary public-health expen- 
diture. Nothing might have been too good for us with 
this amount of money: deep sewers, sewage purification, 
and pure filtered drinking water. We could have had a 
veritable ‘‘sanitary orgy,”’ a carnival of ‘‘antiseptic de- 
light,’’ and besides, some money left over to sweep the 
streets with. 

Respectfully submitted, 
John W. Alvord. 

Hartford Building, Chicago, Ill., Feb. 11, 1909. 


[There is certainly much to be said on both 
sides of this auestion. We will not add to the 
discussion at present, except to comment briefly 
on Mr. Alvord’s reference to the Berlin sewage 
farms. Presumably, Mr. Alvord intended this 
only to illustrate the uncompleted condition of 
the Chicago project. Berlin has some 40,000 
acres of sewage farms. How large an area 
Chicago would require now or 20 years hence 
need not be discussed, but imagine the political 
and labor conditions involved in a sewage 
farm sufficiently large to care for immense vol- 
umes of sewage of any large American city! 
Sewage farming, for communities not already 
committed to it, is in disfavor to-day. It was 
considered for Chicago and dismissed as not 
advisable about sixty years ago, and was again 
dismissed just before the present dilution plan 
was adopted.—Ed.] 


~~ 


Notes and Queries. 


In the article entitled “The Royal Prussian Testing 
Institute for Water and Sewage Purification,’’ published 
in our issue of Jan. 28, a slight typographical error oc- 
curred in the third paragraph on page 116, where refer- 
ence is made to ‘“‘cooking’’ sewage sludge. This should 
of course have been printed ‘“‘coking sewage sludge.” 





In the article on the Clinton Bridge of the Chicago & 
Northwestern Ry., in our issue of Jan. 21, it was stated 
that the plant for operating the swing span would in- 
clude a Westinghouse storage battery. We are asked to 
state that this battery will be of chloride accumulator 
type manufactured by the Electric Storage Battery Co. 
The change in plan did not come to the notice of the 
author of the article before he corrected the proofs. 





THE OPBRATING COST OF THE BROOKLYN 
Bridge is found to be as high as $360,000 a year, ac- 
cording to an investigation made by the Comptroller 
of New York City. This figure is the average of ten 
years’ maintenance and operating costs, beginning with 
1898. In 1907 the cost slightly exceeded $400,000. The 
city’s revenue from the bridge has exceeded $400,000 per 
year during the same period, and has always been 
larger than the cost until 1907, when there was a de- 
ficit of $3,250. 


Vol. 61. “35 >, 
Report of the New York State Ws’ Supp 


The states of New York, New 
Pennsylvania each have water-suy 
sions created within the past few 
commission has more or less con: 
taking of water for municipal pur). 
dition, the New York and New Je; 
sions are charged with certain du: 
to water storage and flood preven 
duties are more comprehensive in 
the New York Commission. 

Some of the water-storage studies x 
York Commission were reviewed in 
April 30, 1908. The report of th 
Commission for the year ending F 
has just been submitted to the Leg e. It 
consists mainly of the consideratio; 
storage for water-power purposes, bh ; 
tions dealing with the proposed Ge; Riy 
storage dam and reservoir take up lait 
some important questions of flood pr: 
and above Rochester. The report a! 
the results of an important and valu 
power analysis of the state. 

The report is in three parts. Pa 
Part I., which deals briefly with a 
for permits to take water for muni pur- 
Poses, brief reference may be made t: rt II 
which deals with river improvement. 
tion is short, inasmuch as the cost of r im- 
provements for land reclamation and 1 pre 
vention as discussed here would be me’ hy as- 
sessments upon the property benefited. ond the 
Commission has been unable to sell bonds which 
would be secured only by payment of vidual 
assessments. Bonds for the proposed © eraga 
Creek improvement were first offered at ‘™ and 
subsequently, after obtaining legislati sar 
tion, at 5%; but the bonds could not be sold at 
either rate. 


Other work coming under the head 5! river 
improvement is confined to the Genesee River 
and is discussed in detail in a portion of the re- 


port dealing with water storage on the Geneser 


Water Storage and Power Development. 

One of the several acts under which the State 
Water Supply Commission is carrying on its 
work directs it 


to devise plans for the progressive developmen! of the 
water-powers of the state for the public use under state 
ownership and control. 

The act also directs the Commission to collect 
information on water-power. 


The report takes up in considerable detai! water- 
power studies which have heen made on two 
tributaries of the Hudson (the Sacandaga and 
Schroon rivers), the Genesee, the Raquette rivers 


and the Delaware. 

The engineering work of the first year of the 
Commission was organized and directed by Mr. 
John R. Freeman, M. Am. Soc. C. E., and the 
same engineer was retained during the past 
year as chief consulting engineer. The survey 
work of last year was in charge of Mr. Walter 
McCulloh, M. Am. Soc. C. E., as permanent con- 
sulting engineer of the Commission, and Mr 
Horace Ropes, M. Am. Soc. C. E., as special 
deputy engineer. 

THE HUDSON AND ITS TRIBUTARIES— 
In taking up first of all the Hudson River, the 


report states that the value of that stre:m for 
navigation purposes has heretofore rece ved 50 
much attention that “its supreme import: ce 4s 
a power stream” has been overlooked. ‘ever- 
theless there are on the Hudson River, {» ‘he 
miles between Troy and Corinth alone, 2~ ater 
power plants with 100,733 HP. in use 41! 4 re 
ported wheel capacity of 117,317 HP. his is 
14% of the developed horse-power of th whole 
state. If in addition the Mohawk. roon, 
Sacandaga and other tributaries of the ‘ison 
are taken into account, the Hudson River yste™m 
is found to include 246,117 HP. already d- loned. 
or 30% of the total of the state. 
Notwithstanding the early date at wh some 
of this power was geveloped, the Huds: River 
has never been use@ to a large extent for more 
refined manufacturing processes which flour!: ° ‘he 


Merrimac and other New England streams. his is 
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iittle or nothing has ever been done to 

rei «ral flow of the Hudson, which exhibits 
uap* « fluctuations between its least and 
-ee that it cannot be relied on for the 
e-power demanded by the finer manu- 
esses and those which require more 
horse-power. Such irregularity of flow 
ise of the river for the production of hy- 
oe ctrie power for industries of high char- 
large numbers of trained and intelligent 
constitute communities that add ma- 
population and wealth of the state. Even 
which remain under these conditions suf- 
rruptions. Such severe low-water condi- 
prevailed during the past season are pe- 
rous to the efficiency of the plants on the 
, have been established to furnish electric 
hting and transportation in near-by cities. 


easurements at Mechanicsville from 


wh 


1888 17 [so in report; probably should be 
1907 isive, show a maximum total annual 
yield che Hudson River of 350,000,000,000 
ad a minimum yield of 186,000,000,000 
cu. ft it the rate, for the yearly periods, of 
11,00" 5,910 cu. ft. per sec. The average 


mont! in-off for the same period was 30,900 
and | cu. ft. per sec., maximum and mini- 
mum. ne maximum daily recorded discharge 
on the ifudson River was 70,000 cu. ft. per sec., 
in the )car 1869, but in the past season (1908) 
the dail, discharge at Mechanicsville fell to 700 


cu. ft. per sec. 

Comm: nting on the minimum figure just noted, 
the report states: 

It is reported that the insufficient heating of the street- 
cars passing the office of this Commission at the very 


moment (his report is in preparation is due to the fact 
that the great power-stations which supply their motive 
energy from far up the Hudson are suffering from an 
abnorma! shortage of water. Mills have been compelled 
io shut down or run on part time, Car schedules have 








been reduced, expensive temporary arrangements for the 
supply of power have had to be carried out and costly 
steam plants have been called on to supply the de- 


ficiency. All this is unnecessary in the present age of 
engineering skill and large industrial and public enter- 
prises. The cost of equalizing the flow of this river, 
though apparently large is really small when compared 
with the enormous advantages which will be gained. 
Studies of run-off records for a 14-year period 
indicate that to adequately control the river at 
Spiers Falls a total storage of 80,000,000,000 cu. 
ft. reservoir capacity would be required. This 
would give control of the 2,765 sq. mi. of drain- 
age area above Spiers Falls, and the storage 
could be distributed between the Sacandaga, 
Schroon and Upper Hudson so as to figure 32, 
i6 and 32 billion cubic feet on each, respectively. 
To provide this vast amount of storage would 
require from 12 to 20 reservoirs. Ultimately, 
the Commission believes, the provision of this 
amount of storage would be economically justi- 
fied. 

THE SACANDAGA.—After stating the Hudson 
River case broadly, the report takes up in some 
detail studies for a large storage reservoir on 
the Sacandaga and for another one of the 
Schroon River. On the Sacandaga a dam site 
at Conklingville is proposed. At this point the 
variation in stream flow has been from 22,000 
to 13S cu. ft. per sec., showing that to econom- 
ically use any considerable part of the flow of 
this stream, large storage capacity is absolutely 
necessary. The river above Conklingville has 
a drainage area of 1,050 sq. mi., on which the 
iversge yearly rainfall is 49 ins. A reservoir 
could be built that would yield “an all-year- 
‘round day and night flow of 1,900 cu. ft. of 
Water per sec.” Such a reservoir, by proper 
treatrnent of its shores, could be made an at- 
tract\ve landseape feature, thus establishing “a 
healt); and pleasure resort within easy reach 
of ‘ers of population,” while at the same 
time iterially reducing “the size and danger 
of fl os that annually menace the Hudson Val- 
ley.” In addition, 


r ter stored by the dam thus described will pro- 
cont he Sacandaga itself, by reason of the falls and 


raj ‘ween the dam site and the mouth of the 
rive 00 HP., and will still add an average of 22,000 
HI g the six dry months of the year to the plants 
alre eveloped on the Hudson below. 

Or instead of installing a water-power 
plar ‘ the dam the reservoir should be used 
for = -.ge purposes only, it would add an aver- 
age '23,000 HP. to the plants on the Hudson 


durir the driest month of the year, 105,000 
durir he second driest month, 74,000 during 


the third driest month, or an average of 100,000 
HP. during the three driest months of the year. 

.As a result of conferences with mill owners, 
the Commission concludes that the latter would 
be willing to pay sufficiently for the power to 
“eventually insure a large revenue to the state.” 

The dam as proposed would be built of earth, 
with a concrete heart wall, 20 ft. thick at the 
base, extending above the flow line. Beneath 
the core wall, triple sheet piling would be driven. 
The dam would be about 95 ft. high from its 
base and 90 ft. above present low water, 110 ft. 
thick at the top and 1,400 ft. thick at the base, 
and its length would be about 1,200 ft. A spill- 
way 800 ft. long, over solid ledge, would be 
provided. The dam would raise the water only 
70 ft., and the top of the dam would be 25 ft. 
above the top of the spillway. 

The cost of the dam and reservoir would be 
about $5,000,000, and the estimated cost of a 
power-house would be $3,853,000, or $51 per 
horse-power. On a 3% basis, ‘the total interest 
charge for storage and power would be equiva- 
lent to $3.50 per year per horse-power, as 
compared with a probable $12 per year for coal 
to produce the same amount of power at this 
point. In addition, there would be the much 
smaller cost of maintaining a water-power as 
compared with a steam-power plant. 

As a remarkable illustration of how the 
achievement of a great possibility may be pre- 
vented by a very small obstacle, we quote from 
the report as follows: 


The fact that about 31 acres of state lands are in- 
cluded in the area proposed to be flooded prevents the 
construction of the Sacandaga project as above planned. 


THE SCHROON.—The report next takes up 
storage on the Schroon. A dam 70 ft. high at 
Tumblehead Falls, costing some $2,000,000 for 
construction, land damages, etc., would increase 
the low-water flow of the Hudson River suffi- 
ciently to give at least 50,000 HP. continuously 
to the power plants now in use between the 
mouth of the Schroon River and Troy. Besides, 
8,500 HP. on the Schroon would be created. 

Here again an obstacle like that mentioned in 
connection with the Sacandaga effectually bars 
the scheme, as may be seen from the following: 


However attractive the proposition thus outlined, it is 
impossible for it to be carried out under the present law 
of the state, since 25 acres of state lands included within 
the proposed flow line would be submerged. This bar- 
rier can only be removed by amending the Constitution. 


THE GENESEE.—The Genesee River is next 
considered. A special appropriation of $25,000 
was secured by the friends of this project, in 
order that complete studies might be made at 
once, thus avoiding the delays incident to the 
apportionment of the ordinary funds between the 
various parts of the state. The results of the 
Genesee studies are summarized as follows: 

(1) The Genesee River above Portage has a watershed 
of 948 sq. mi. 

(2) On the basis of the best long-time records avail- 
able the average yearly rainfall in this watershed is 
found to be 39 ins. 

(3) The mean annual run-off of the watershed above 
Portage is approximately 24,000,000,000 cu. ft. per year, 
which is equivalent to a discharge of 750 cu. ft. per sec. 
in the river at Portage. 

(4) The proposed reservoir, if built with flow line at 
Elev. 1,210 ft. above sea level, would contain 18,000,- 
000,000 cu. ft. of water, 11,250,000,000 cu. ft. of which 
would be available for commercial purposes. The reser- 
voir would be 15 miles long and would average nearly 
1 mile in width, with a total water surface of 13% sq. 
mi., or 8,640 acres. 

(5) The reservoir thus created would be capable un- 
der proper operation of controlling a flood equal to the 
severest one on record, namely, that of 1865. In addi- 
tion to securing this high degree of river control the 
reservoir could be usec to develop electric power at 
Portage to the extent of 75,000 HP. peak load, while at 
the same time furnishing water to maintain a flow in 
the Genesee River of such volume as would permit the 
existing power plants at Rochester to run throughout the 
entire year with water. At the present time these plants 
are compelled during the dry months to resort to the 
use of auxiliary steam power at an aggregate cost of ap- 
proximately $130,000 annually. When it is considered 
that this benefit is entirely incidental to the original 
development of 75,000 HP. at the dam an idea may be 
gained of the importance to local industries which would 
result from the harnessing of the Genesee River, even 
leaving out of fonsideration the protection of the region 
from the present ills which result from the unre- 
stricted flow of the river. 


Alternative dam sites on the Genesee River 
were considered during the past year. It was 
found that by locating a dam farther down the 
river, on the so-called Rafter site, the construc- 
tion cost would be only $1,711,000 against $3,- 
487,000 for the dam previously considered. It 
appears that the only reason why the Rafter 


site was not considered first and solely is that 
the reservoir resulting from building a dam at 
that point would flood a portion of Letchworth 
Park. This portion, however, is said in the re- 
port to be outside the main part of the park 
and to have no esthetic value. The strip of land 


involved is about 200 ft. wide and extends up- 
stream some 2,000 ft. It lies between the Penn- 
Sylvania R. R. and the east bank of the river 
The Commission believes that instead of in- 
juriously affecting the park, 


a@ great dam at this point would constitute a monumental 
feature of the landscape which would greatly add to the 
present interest of the region. Furthermore, the regu- 
lation of the river flow resulting from the reservoir 
would suffice to maintain a flow over the beautiful 
Portage Falls during the summer months greatly in 
excess of the present minimum flow of the river at this 
point. This regulated flow would, of course, be con- 
stant, and the falls, instead of being injured, would 
thus be actually improved during the months when they 
are most visited. 


The report also deals with the possibility of 
providing the desired storage and flood control 
by means of a number of small reservoirs on 


the headwaters of the river, instead of the one 
large reservoir proposed. Particular attention 
is given to this alternative on account of certain 
chance remarks made by Lord Kelvin during a 
brief stop at Rochester a few years ago. These 
remarks were made the subject of editorial com 
ment in our columns in our issue of April 5v, 


1908, when we pointed out “that scientists with 
great names should be very careful what they 
say in subject,” particularly when making off- 
hand remarks on technical questions likely to 
be involved in controversy. 


The Commission found twelve small reservoir 
sites on the tributaries of the Genesee, but their 
combined storage capacity would be only 3,362,- 


000,000 cu. ft. and the construction cost would 
be abcut $4,000,000. In contrast, the single dam 
proposed would store four times as much water 
at only one-fourth the cost per horse—power. 

Finally, as regards the Genesee projects, the 
Commission expresses the belief that a market 
could be found for all the electrical energy that 
could be developed at the Portageville dam. 

THE RAQUETTE.—The studies of the Ra- 
quette River made by the Commission indicated 
that an earth dam 4,000 ft. long at the foot of 
Tupper Lake, near the village of the same name, 
would raise the water levels of Big Tupper Lake, 
Simon Pond, Follensby Pond and the Stony 
Creek ponds, besides flooding 5,500 acres of 
swamp land. A reservoir with a flow line at 
Elev. 1,570 ft. above sea level and with pro- 
vision for drawing down the water 20 ft. would 
give an effective storage of 11,770,000,000 cu. 
ft. out of a total of 14,720,000,000 cu. ft. of 
capacity. The surface area of the reservoir at 
flow line would be 24.7 sq. mi. and the total land 
area required for the project would be 26.6 sq. 
mi. This larger area, by acres, is divided as 
follows: Water surface of present natural ponds 
and lakes, 5,740 acres; swamps, 5,470; waste 
land, 250; woodland, 3,850; pasture and tilable 
lands, 480 acres. 

FLOODING STATE LANDS.—Again there 
comes up the obstacle of flooding state lands, but 
in this case the area involved is large, being 
4,380 acres. Comments on this subject may be 
quoted from the report as follows: 


No one who has studied the site of the reservoir here 
proposed, either by personal inspection or by an exami- 
nation of the accompanying photographs, could fail to 
be impressed by the great amount of swamp lands not 
only valueless but even harmful in their present condi- 
tion which would be overflowed and made a part of the 
attractive lakes. The region is one of the most popular 
in the Adirondacks for summer visitors, and several 
widely known hotels as well as many private camps are 
found along the shores of these ponds. The destruction 
of the 5,470 acres of swamps could only have a bene- 
ficial effect on the value of this country as a pleasure 
resort, both by doing away with unsightly portions of 
the landscape and by removing to a large extent the 
present unhealthful and mosquito-breeding marshes. 
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However strong the prejudice in many quarters against 
reservoir construction in the Adirondacks, it must be 
admitted by any fair-minded person that certainly in 
this region there is a very great proportion of land 
which was almost literally “made to be flooded’’ and 
can serve no other useful purpose. This is true even 
of a large portion of the 4,380 acres of state lands in- 
cluded within the proposed flow line. Wishing to ascer- 
tain the exact value of these state holdings the Commis- 
sion, through the courtesy of the Forest, Fish and Game 
Department, obtained the services of expert foresters to 
make a valuation of the timber on state lands within the 
reservoir line. The report made to this Commission es- 
timates the value of the timber which would be flooded 
as follows: From Raquette Falls to Axton, $25 per 
acre; from Axton to Tromblees’, $10. Along Raquette 
River there is practically no timber except a small quan- 
tity near the former point valued at $2.50 per acre; 
around Follensby Pond, $18 per acre; around Big Tupper 
Lake, $8 per acre and around Simon Pond, $4 per acre. 

In general the timber on the land below the proposed 
flow line was found to be of practically no value through- 
out the whole extent of the state lands examined. On 
the other hand, between Elev. 1,550, the lowest point to 
which the reservoir will ever be drawn, and 1,570, the 
highest point to which it will be raised, the banks 
throughout the sections held by the state are so steep 
that only a small acreage could be covered and conse- 
quently only a small percentage of valuable timber de- 
stroyed. It is estimated that the total amount of timber 
on the state lands thus affected would not be over 1,470 
acres, and its total value would not exceed $30,000. 

Of the lands under private ownership which would be 
affected, probably the most valuable are those on the 
shores of Follensby Pond. The shores of this lake are 
largely included within the limits of a private preserve. 
It will be necessary for the state to acquire a strip 
around the shore of this pond averaging 150 ft. in 
width, and also swamp land amounting to a total of 
730 acres, 


It is interesting to note that the geological 
formation at this point is not favorable to rock 
foundation for the proposed earth dam. Pros- 
pect holes put down on the three alternative 
sites considered showed that rock was not 
reached within 100 ft. of the surface, “except 
at the sides of the valley, and even then only 
at certain points.”” A “very fine and fairly im- 
pervious sand” was found at the proposed dam 
site, and it is believed that with careful con- 
struction an earth dam could be built on this 
material with safety. The report points out 
that the earth dikes of the Metropolitan Water 
Board at Clinton, Mass., rested on a similar 
foundation. The following as to the sort of dam 
proposed here is of interest: 

The design of the dam suggested includes first the 
digging of a trench in the present mud and silt of the 
river bottom. From the middle of this trench sheet 
piling, consisting of planks in three tiers bolted to- 
gether in such a way as to form a water-tight bulkhead, 
will be driven into the sand. The trench will then be 
filled with an impervious and tightly packed soil further 
strengthened by a curtain wall of reinforced concrete 
which will rise to the top of the dam and extend 
throughout its entire length. On this foundation and 
with a concrete core the earth embankment will 
constructed to make a dam 60 ft. high, 4,000 ft. long 
and 100 ft. thick at the top. A masonry spillway on a 
solid rock foundation at the easterly end of the dam will 
discharge over the ledge which fortunately exists at that 
point. Provision has also been made for the necessary 
gates and sluiceways, including a log run. 

The total fall of the Raquette River between 
the dam and the St. Lawrence is 1,400 ft. Of 
this, only about 300 ft. has been developed, and 
that only partially, giving a wheel capacity of 
about 50,600 HP. The flow of the river at 
Colton ranges from 300 to 1,800 cu. ft. per sec., 
and the ordinary maximum flow gives only 38,- 
000 HP. The proposed reservoir would give 10,- 
000,000,000 cu. ft. of storage, which would add 
82,000 HP. to the power which can now “be 
realized continuously during the ordinary dry 
year, which includes all except one year in ten.” 
The estimated cost of this project is $2,188,000. 

Here again the fatal obstacle of state land is 
encountered, as may be seen from the following: 

In spite of the inviting character of this project and 
the benefit that would result to the state from the 
great supply of additional water power which could be 


cheaply developed, it cannot be undertaken because of 
constitutional prohibition against the flooding of state 
. 


lands. 

The reservoir project just outlined would give 
only half of the storage required for “adequate 
regulation” of the Raquette River. Additional 
reservoir sites have been found that would give 
additional storage of 9,000,000 cu. ft. These 
sites involve Little Tupper, Forked, Raquette, 


Blue Mountain, and a number of other lakes and 
ponds. 

THE DELAWARE.—Opportunities for storage 
on the headwaters of the Delaware are not so 
favorable as on the other streams considered, 
but nevertheless the Commission report in detail 
several projects well worthy of attention. 

Water Storage and Power Development as a 
State Policy. 

New York may claim the honor, according to 
the Commission, of having anticipated the Fed- 
eral Government in giving official attention to 
the formation of a definite policy of conservation 
of natural resources. This claim is based on 
statements made by Governor Hughes on Jan. 
2, 1907, in his first annual message to the Legis- 
lature. He then urged that the undeveloped 
water-powers in the state forest reserves “be 
preserved and held for the benefit of all the 
people,” instead of being “surrendered to pri- 
vate interests.’’ He also suggested the desira- 
bility of formulating a comprehensive plan for 
water storage and water-power development. 
Accordingly, Chapter 569 of the Laws of 1907 
was enacted, directing the Water Supply Com- 
mission to make studies for “‘the progressive de- 
velopment of the water-powers of the state 
under state ownership, control and maintenance 
for the public use and benefit and for the in- 
crease of the public revenue.’’ About the same 
time the Governor withheld his.approval of the 
legislative franchise for the St. Lawrence River 
Power Co. until the bill should be amended to 
provide, in the language of the report, “‘a sub- 
stantial and increasing revenue to the state.” 

After such introductory remarks, the Com- 
mission reviews the magnificent water resources 
of the State of New York. Besides the streams 
already noted in our abstract above, and in ad- 
dition also to the Niagara Riyer, mention is 
made of the fact that the St. Lawrence River, 
an international boundary stream, has a total 
fall of 100 ft. as it passes the border of the state 
and is probably capable of furnishing 400,000 
HP. Besides the larger streams, the Commis- 
Sion is of the opinion that it could eventually 
point out to owners of hundreds of small power sites 
economical and practical methods of storing flood waters 
on small streams and utilizing the energy to produce 
light, heat and power, 

WATER-POWER CENSUS.—The total de- 
veloped water-power of the state, by drainage 
areas, is found by a census taken by the Com- 
mission during 1908 to be as follows: 











Total stated 
HP. in use. 
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Housatonic ‘ 
Delaware ....... “ 3,068 
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BS id Ecce hehes caveassecutcucovassece 1,490 
Total New York State......escesccecces 618,688 


The developed water-power of the state, the 
Commission believes, might be increased to a 
total of 1,500,000 HP., exclusive of the Niagara 
and St. Lawrence rivers. 

Further consideration is then given in the re- 
port to the relation of state lands and forests to 
water-power development, to which several 
references have already been made in our ab- 
stract. Early attempts to develop water-power 
within state-owned areas were opposed and 
thwarted by those deeply concerned in forest 
preservation, but this was largely due to the 
fact that “the element of public benefit was not 
the chief object” of the efforts to develop water- 
power. The attempts to preserve the forests 
against private encroachment have been emi- 
nently successful, and a constitutional provision 
secured in behalf of forest preservation has pre- 
vented the state from flooding forest lands, “no 
matter how worthless or unsightly.” The total 
area of the state forest preserves that would 
need to be flooded to provide a system of storage 
reservoirs would not be over 20,000 acres, out 
of the total holdings of 1,277,000 acres in the 
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Adirondack region. This would be | a ia 
of the total, and of this 2%, three- oa Ge 
low swamp land and only one-quar: sf ~ 
land.” Faas 
Assuming an additional 1,000,000 ; ae 
sible under a rational system of w ee 


and power development, and using « Pie 
power valuation of only $12 annu pas 
pears that “‘the annual earning capa 
energy now running to waste in our 
$12,000,000.” The $12 figure just cit. 
one set in 1902 by the old Water s: 
mission. As compared with this, 

states that $25 per horse-power was 
@ prospectus of a private water-pow: ae 
ment at Brattleboro, Vt., and that $20 fi 
power was the figure for the South 
lachian streams set by Mr. M. O. Leig! 
Hydrographer of the U. S. Geologica! 
a recent report. 

The direct value of the water-powe, ili- 
ties of the state would be greatly incr: it 
such incidental benefits as stimulus 
local industries, and also fixed by the | 
vention, the benefits to navigation, th: 
tion to public water-supplies and to th: 
which would result. Flood damages, t) 
states, “affect no individual town or 
and the expense of flood prevention i: 
the resources of any “city or combination 
cities.” Thus, “river regulation for flood + 
vention” is a state function. 

As to navigation benefits, the Commission ; 
tions the shallow Hudson River channel between 
Coxsackie and Albany, which “has to be con- 
tinually dredged on account of the deposits 
brought down in flood seasons.” From 1797 to 


1903 the federal and state governments and the 
cities of Albany and Troy expended $5,333,000 
for the improvement of the Hudson River. As- 
suming a maximum channel width of 400 ft. for 


the critical portion of the river, it is estimated 
that the Sacandaga reservoir storage alone would 
increase the depth of the Hudson by nearly a 
foot. A notable forest benefit on account of 
water storage would be the provision of electric 
Power as a substitute for steam power on the 
railways, thus doing away with a great source 
of fire danger in the forests. 

REASONS FOR STATE CONTROL.—Private 
water-power development, the Commission 
states, “involves necessary limitations and waste- 
ful methods.” Needed cooperation between the 
various mill owners is arranged for with dif- 
ficulty. The necessity of securing the greatest 
possible immediate returns on capital frequently 
results in the development of only the “cream” 
of a given waterfall. This not only leaves other 
portions undeveloped, but stops future ‘‘develop- 
ment by any other company or even by the 
State.” 

The state can afford to wait for returns, and, 
a far-seeing plan having been worked out, it 
can execute the plan in sections. Had there 
been a far-seeing plan adopted some years ago 
for the Raquette River, railways and lumbermen 
might have so located their lines and plants at 
Tupper Lake Junction as to have made possible 
the construction of the reservoir already outlined 
at a cost of a few hundred thousand dollars, in- 
stead of as many millions. 


After giving careful consideration to the mat- 
ter, the Commission has concluded that the »‘ate 
of New York should stop short with the con- 
servation and control of water and water-p..«r, 
leaving to private capital the building and rr 
ation of power plants and electric transm n 
lines. 

Under the heading “Plan and Recomn 
tions,” the Commission gives first place to 
sideration of such method of reservoir con = 
tion as would not cause “desolation” 
Adirondack preserves. Instead it sugge A 
proper system of reservoir building—tha l 
change ugliness into beauty and swamps 
sanitary places.’”’ Heretofore storage ha« 
the only consideration [with minor excep 
At the state dam at Indian Lake [the on - 
ample of state construct*n?] the treatm f 
the shore line “lacked that thoroughness . 
sary for satisfactory results”; but the ar: *! 
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Pond, | ng a part of the water-storage facili- 
ton and vicinity, is cited as an ex- 
scientific treatment of the shore line 
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The f steps to be taken by the state in a 
movem for developing its water-powers would 
be to amend the Constitution so,as to provide a 
jimited amount of flooding state lands and also 
to permit an increase in the bonded indebtedness 
that may be incurred by the state. On the sub- 
ject of flooding the state lands, the report says: 

By means of Section 7 of Article 7 of the State Con- 
stitution, a large part of the undeveloped water-powers 
of the Adirondack Mountains is locked up so tightly 
that the state itself cannot make use of its own. The 


section referred to reads: 

wit, tontuding the forest preserve ae Row fixed ‘by 
law, shall be forever kept as wild forest lands. They 
shall not be leased, sold or exchanged, or be taken by 
any corporation, public or private, nor shall the timber 
thereon be sold, removed or destroyed. 

The state owns 1,322,776 acres of land in the Adiron- 
dack park. On a conservative estimate not over 20,000 
acres of such land, less than 1.6%, would be required 
to store the flood water of the Adirondack Mountain 
streams at all available sites; 15,000 acres, or 75% 
of the state land to be flooded is swampy; 5,000 acres are 
timber lands. 

Private interests operating in former years in the 
Adirondacks, not content with destroying the timber on 
their own lands, were devastating the state’s forests. 
Those interested in the preservation of our forests pre- 
sented the matter to the Constitutional Convention of 
1894 with the result that the present protective policy 
of the state was enacted. 

To provide funds for water-power develop- 
ment, the Constitution now containing a pro- 
hibition which virtually prevents an appropri- 
ation of more than $1,000,000 a year for the pur- 
pose, a constitutional amendment is proposed 
which would authorize a bond issue not exceed- 
ing $20,000,000 “for the improvement of rivers 
by the building of storage reservoirs for the 
public welfare.” The amendment would. also 
authorize the Legislature to make provision for 
selling or renting power developed. 

Four reasons aré given why the state can carry 
out water-power projects more cheaply than can 
be done by private enterprise: (1) The state can 
borrow money at 38%%, against about 6 on the 
part of private enterprise, discounts, commis- 
sions and bonus considered; (2) the state can 
take a broad view of the subject, since it does 
hot have to consider “quickest and largest pos- 
sible dividends to satisfy the ambition of in- 
dividual stockholders”; (3) the state can pre- 
vent the formation of monopolies of natural re- 
Sources and can dispose of stored waters or de- 
velop power so as to both provide a revenue for 
the state and encourage industrial enterprises; 
(4) at present, private interests cannot condemn 
lands for water storage and power. While fur- 
ther legislation may be necessary for the pur- 
poses under consideration, the Commission be- 
lieve s that such legislation could be more easily 
se d than could that necessary to enable 
pr © concerns to take up the work. Finally, 
we y note that the Commission proposes, as a 

ble plan” for developing its water-powers, 
nds for the purpose be provided by means 
of ear state bonds. No project will be car- 
ri until a petition has been received from 
tive users of power, guaranteeing suffi- 
venue to pay interest and sinking fund, 

‘nce and operating charges. It is pro- 

t however, that the actual charges for 


power would be fixed by public bidding. The 
plan provides for petitions contemplating the 
use of power in accordance with plans already 
developed by the Commission, and also petitions 
under which, if approved by the Commission, 
investigations and plans would be made. 





The Need for Testing Trolley Wire.* 


By CARL F. WOODS.+ 

No department of electric railroading has received less 
attention than the transmission line, and particularly the 
trolley wire. In the construction and maintenance of an 
electric railroad, no expense is spared to obtain power 
station equipment of the highest efficiency while the 
trolley wire, which is just as essential for operation, is 
generally purchased with no restrictions on the quality 
of material. 

The entire development of electric traction has taken 
place within the past twenty-five years, and this short 
period of time has witnessed an almost fabulous advance 
in the improvement of power station and rolling stock. 
In spite of the great advance along all other lines, the 
trolley wire of to-day is not essentially different from 
that at first installed. 

There are over 25,000 miles of electric railway lines 
in the United States; a total investment of some $8,000,- 
000. This wire is the main artery of the entire system 
and any injury to it cripples the operation of the road 
and decreases the efficiency of the expensive generating 
equipment, and yet an examination of the records of 
roads operating many hundred miles of track shows that 
a broken trolley wire is almost a daily occurrence. 

Numerous attempts have been made to specify the 
necessary characteristics of trolley wire. Some of these 
have failed because of an incomplete understanding of 
the demands upon the material and many more have 
failed on account of ignorance of the processes of manu- 
facture, and the defects inherent to these processes. 

The trolley wire in general use in the United States is 
made from hard drawn copper, the sizes and shape vary- 
ing considerably, but circular wire having a diameter 
of 0.364 ins., corresponding to No. 00 B. & S gage, is 
perhaps the most common. Ordinary soft copper does not 
have sufficient strength for this service so that reliance 
has had to be placed upon either steel, bronze or hard- 
drawn copper. While steel wire has the requisite 
strength it is subject to severe corrosion from the weather 
and has greater electrical resistance. The silicon, phos- 
phorus and other bronzes of a similar nature possess 
great strength, but all have the same defect of high re- 
sistance. Soft copper wire has a strength of about 
34,000 Ibs. per sq. in., while hard-drawn wire can be 
made having a strength of as high as 67,000 Ibs. per 
sq. in. Hard drawn wire although possessing some seri- 
ous defects has therefore been accepted as being much 
better than the other materials available for the purpose. 

In standard copstruction, trolley wire is suspended in 
spans of 100 ft. on straight lines and in shorter spans on 
curves, These spans are supported by ears which vary 
in construction, but for the most part depend upon a 
fixed mechanical grip of the wire. In the earlier con- 
struction, ears were soldered to the wire, a process which 
annealed the hard drawn copper with the consequent re- 
duction in tensile strength, but this practice is now 
rapidly becoming obsolete. The wire, therefore, is sub- 
jected to the pull of its own weight, to the ice and snow 
loads and to severe pounding from the trolley wheel. 
In addition, the wheel passing along the wire gives to it 
a wave motion which passes along the wire until an ear 
or other fixed support is reached where the wave is sud- 
denly checked with a consequent sharp upward bend, 
followed by a series of bending stresses diminishing in 
force as the wave motion dies out. On a busy line where 
cars are operated on a small headway, the wire is sub- 
jected to practically a continuous effect of this nature, 
and in addition to this must be capable of carrying a 
large amount of power in order to diminish the outlay in 
feed wire. 

To give efficient service under the conditions above 
noted, trolley wire must possess the following quali- 
ties: 

(1) Conductivity. 

(2) Tensile strength. 

(3) Flexibility. 

(4) Homogeneity. 

(5) Toughness. 

Each of these qualities is essential and yet nw one of 
them can be increased beyond a certain point without 
a proportionate reduction of one or more of the others. 
For example, certain wires have been made from an 
alloy of copper and tin which have high tensile strength, 
great toughness and homogeneity, but are lacking in 
flexibility and have a conductivity only half that of pure 
copper. On the other hand, by proper drawing, wire 
can be made very homogencous, flexible and tough, but 


*Parts of a paper read before the Division of In- 
dustrial Chemists and Chemical Engineers, American 
Chemical Society, Baltimore, Md., Dec. 31, 

+Chemical Engineer, Arthur D. Little Laboratory, Bos- 
ton, Mass. 


lacking in tensile strength, the conductivity being unim- 
paired. To recapitulate, high conductivity is necessary 
for economical operation; tensile strength to withstand 
the abnormal! loads; flexibility to enable stringing and to 
allow the wire to adjust itself under strains and blows; 
homogeneity that the stresses may be uniformly dis- 
tributed along the wire and toughness to withstand 
kinking, wrenching and slow distortion, without giving 
way. 

Attention naturally turns next to the methods of de- 
termining to what extent commercial wire possesses these 
essential properties. The determination of conductivity 
is very readily and accurately made with a Wheatstone 
Bridge or one of the several appliances based upon the 
same principle which are especially adapted for trolley 
wire. Tensile strength may be determined in a testing 
machine of suitable capacity, but owing to the nature of 
copper the elastic limit cannot be determined by a drop 
of the beam, as the metal apparently yields quite stead- 
ily up to the breaking point. Numerous conflicting fig- 
ures are in print regarding the yield point of copper, but 
as a stress and strain diagram shows a nearly perfect 
curve, the actual elastic Hmit can only be accurately 
determined by applying increasing loads for a definite 
length of time and measuring the permanent set in each 
case. Such a procedure is obviously too complicated 
for commercial] testing, so that the elasticity of the wire 
has to be judged by other means. Under ordinary cir 
cumstances, power to resist the effects of twisting is not 
necessary for conducting wire, but the torsional strength 
measures indirectly but accurately two of the most tm- 
portant mechanical properties that a wire can possess, 
namely, homogeneity and toughness. In a_ tensile 
strength test the maximum tensile load is largely a factor 
of the cross sectional area and the amount of work 
which has been put into the hardening of the surface. 
This tensile test will detect inferior drawing or inherent 
weakness of the copper, but it gives no idea of the 
power of the wire to resist distortion, nor of defects such 
as oxide seams which run lengthwise of the wire, and do 
not have a cross-sectional area of sufficient size to af- 
fect the breaking strength. With a torsional strain, 
however, such defects are quickly noted. If the wire 
contains an oxide seam as above spoken of, the twisting 
will open it up and at once weaken the strength of the 
wire. If the wire is of unequal hardness, the twists will 
tend to bunch up in the softest portion and very notice- 
ably show this spot. Inferior copper not only shows a 
very low number of turns but splinters and slivers of 
metal appear on the surface which in very bad wires fall 
off to such an extent that a paper held beneath the sample 
during torsion will show a considerable collection of 
copper fragments. Non-homogeneous copper, due either 
to impure metal or uneven drawing, will show a great 
difference in the number of turns which different speci- 
mens will stand without breaking, while high grade metal 
which has been carefully drawn, twists evenly and uni- 
formly, with no slivering and shows little difference in 
the number of turns on different specimens. It is, 
therefore, desirable to make at least three torsion tests, 
whereas one tensile strength test is sufficient to obtain 
an accurate measure of the strength. 

In the appended Table [. are given a series of tests 
which clearly illustrate the four general divisions into 
which the trolley wire of commerce may be divided by 
reason of difference in physical qualities. Specimens A, 
B and C having tensile strengths of 5,500 Ibs. or higher 
and torsion tests averaging about 13, represent wire lack- 
ing toughness which has been given a high tensile 
strength by drawing. Specimens D, E and F having 
tensile strengths around 5,300 lbs. and torsion tests of 
about 15 are wires lacking both toughness and surface 
hardness. Specimens G, H and I having tensile strengths 
of about 5,100 lbs., but torsion tests of approximately 
23, are typical of wires in which the torsion has been 
obtained at the expense of tensile strength. Specimens 
X, Y and Z with tensile strengths over 5,400 Ibs., to- 
gether with torsion tests of 26 and even higher, represent 
the best trolley wire which can be made at a reasonable 
price. 

Of these four classes there is again a distinction in 
that the first two represent copper of an inferior grade 
which cannot be made the equal of the wires of the last 
two classes by any treatment in the rod mill. On the 
other hand, wires of the last two classes are both made 
from excellent copper, although specimens X, Y and Z 
are wires greatly superior in all respects to the preced- 
ing three. It is interesting to note that ‘all of these wires 
have practically the same conductivity which shows 
clearly the fallacy of attempting to value trolley wire 
by conductivity and tensile strength alone as is so fre- 
quently done. It is, therefore, necessary not only to ob- 
tain high grade copper, but also to secure the proper bal- 
ance between tensile strength and torsion, as these two 
properties are correlated and increase in one, beyond a 
certain point, results in a proportionate decrease of the 
other. 

The preceding remarks have shown the conditions 
under which wire must work and the qualities which are 
necessary to successfully meet these conditions. Atten- 
tion must now be turned to the process of manufacture 
to determine how these qualities may be obtained and 
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what defects of such processes injure the finished wire. 
For this purpose a brief review of the industry is neces- 
sary. 

In the refining furnace the copper which is already at 
least 06% pure from the blister furnace is oxidized by air 
until a large part of the impurities have been removed 
and copper oxide is formed in considerable excess. 
Cuprous oxide is readily soluble in molten copper and 
acts as a powerful oxidizing agent by giving up its 
oxygen to any metallic bases present, so that an excess 
of oxide insures the presence of all metallic impurities 
in the oxide form. The exc’ss cuprous oxide is then 
removed by burying a piece of green wood in the molten 
mass and covering the surface with charcoal. This pro- 
cess must be stopped within very narrow limits as over- 
reduction will throw the impurities back into the metallic 
state. 

The influence of cuprous oxide has been studied by Mr. 
Patch, of the Detroit Copper Co.; by Dr. Bdward D. Pe- 
ters, Jr. (who is without doubt one of the best authori- 
ties on the metal in this country), and by the well-known 
German authority, W. Hampe, among many others. 
Many of the impurities in copper have been found to be 
much more injurious when present in the metallic state 
than when in the form of oxides, and one effect of the 
cuprous oxide, as above mentioned is to convert these 
impuritics into the comparatively inert and harmless 
form and so improve the quality of the metal. In large 
quantities, however, cuprous oxide is known to harden 
copper while at the same time causing it to become short 
or brittle and, aceording to Hampe, the pr:sence of 1% 
produces a diminution in tough ss. 

It is therefore possible to so treat low grade metal that 
it will have high conductivity although the large amount 
of cuprous oxide present greatly reduces the toughness. 
In purchasing copper for drawing trolley wire the man- 
ufacturer insists upon conductivity, but as a rule cares 
little for the other physical qualities, as he can obtain 
sufficient tensile strength by drawing. Lake copper pos- 
sesses both high conductivity and excellent mechanical 
qualities, but this kind of copper costs from \% to %-ct. 
per lb. more than electrolytic. Why the latter should b= 
inferior to lake is difficult to explain, but experience 
shows that the general run of commercial electrolytic 
copper is by no mcans uniform in physical qualities and 
as a general thing is distinctly inferior to lake for wire 
drawing purposes. The cheaper price of electrolytic re- 
sults in its use by many manufacturers although they 
frequently understand that the wire will be inferior. 

The refined copper comes to the rod mill in bars 
weighing about 200 Ibs. each, approximately ten of 
which are used in the manufacture of a mile of wire. 
These bars frequently have ridges along the sides, due to 
faults in casting and the surface is often covered with 
a layer of oxide. These bars are heated in a furnace 
until sufficiently soft for rolling and are passed through 
a series of rolls diminishing in size until a rod of the 
proper diameter is obtained. The rod is then cooled 
and drawn through dies, the rods being connected by 
brazing. The dies give the wire a dense hard exterior 
coating which increases its tenacity. As the strength ob- 
tainable is almost a direct factor of the work expended 
upon the wire, the smaller the size, the greater the ten- 
sile strength per square inch, so that the strength of the 
trolley wire is readily varied by changing the size of 
the rod and the number of dies. 

One of the most serious defects occurring to wire at 
this point of the process is from ridged bars as above 
described. Ordinarily the bar will not be sufficiently 
heated to dissolve the copper oxide on the surface, so 
that as the softened bar enters the first passes of the 
rolls the ridges are lapped over, enclosing the oxide 
scale. ‘The subsequent passes and the drawing through 
the dies obscure this flaw almost entirely, but it remains 
a serious menace to the toughness and the resistance 
to wear of the copper, as has been previously shown in 
remarks on the torsion test. 

A second cause of trouble arises at the same point by 
overheating the copper in the furnace, in which case 
copper oxide is formed on the surface and quickly dis- 
solves through the entire bar, thereby increasing the 
oxide content and tending towards the production of 
brittleness. Both of these dangers can be avoided by 
careful selection of the bars and by proper regulation of 
the temperature of the softening furnace. 

As the proportion of the hard surface from drawing 
is at best a rather delicate operation, careless handling, 
uneven welding of the rods and unequal temperature 
of the wire while passing through the dies will all pro- 
duce noticeable effects in the quality of the finished 
wire, so that care throughout the mill is absolutely 
necessary for the best results. 

It therefore appears that the most efficient wire must 
possess not only high conductivity, but the maximum 
torsion and tensile strength possible in commercial cop- 
per and that to obtain this it is necessary first, to use 
high grade copper and to prevent an excess of cuprous 
oxide entering it at any stage of the manufacture and 
secondly, to select as perfect bars as possible and to 
observe extreme care in every treatment through which 
they pass. The question at once arises, can such wire 


be purchased at a commercial price? The writer must 
admit that this high-grade wire cannot be obtained at 
the ordinary market price, but requires the payment of 
a premium of %-ct. per pound. To produce wire of this 
grade consistently the wire manufacturer must use the 
higher priced lake copper and observe unusual care in 
its treatment so that he is justified in demanding a 
higher price. Experience in the use of this wire has 
shown conclusively that it is well worth the additional 
cost. 

Table II. gives the results obtained upon 13 consecutive 
miles of trolley wire made from selected bars of lake 
copper. The tests were made upon each mile of the wire 
and the results show the great uniformity obtainable with 
proper care, It should be said in this connection that 
this wire was not made as an experiment but was drawn 
by a certain wire company as a part of a regular business 
contract. 

The point must be kept clearly in mind, however, that 
even the best of wire is of little value if improperly 
used, and the consumer must realize that the same degree 
of care which he insists upon from the manufacturer 
is essential in the handling and stringing of the finished 
wire. 

The study of copper wire and the demands made upon 
it show the great need of a more thorough knowledge of 
this material. Owing to the minute quantity of impurities 
which exert a marked effect upon the qualities of cop- 
per, a chemical analysis is too difficult for technical 
purposes. The iron and steel industry is largely con- 
trolled to-day by microchemistry, and, in the same way, 
there is a future for this same practice in the copper in- 
dustry. Of first importance, is the careful working out 
of the copper-cuprous oxide system with the deter- 
mination of the number of phases~-occurring and the 
physical properties incident to different alloys. Doubt- 
less much of this information is already in the hands 
of the copper refiners, but it remains for chemical engi- 
neers and chemists interested in industrial materials to 
verify and complete the work for the consumer. 








TABLE I.—THST RESULTS SHOWING CLASSIFICA- 
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THE FOREIGN TRADE OF THE UNITED STATES 
fell about $477,000,000 in 1908, as compared with 1907, 
the decline in imports accounting for $307,000, and 
the falling off in exports being $170,000,000. The fore- 
going figures relate to the full calendar year 1908 
Details thus‘far available to the U. S. Department of 
Commerce and Labor apply to the first eleven mon'lis of 
the year, only. These eleven-month figures indicate 
that the heaviest proportion of the decline in ports 
was in diamonds and other precious stones, of wh but 
$12,000,000 were imported in 1908 against $32,000") in 
1907. It may be noted that of the heavy decline im- 
ports of cotton manufactures ($72,000,000 to $50).\100,- 
000, or $22,000,000 in all), no less than $12,000," was 
due to the falling off of the imports in laces, « 'ings 
and embroideries, which fell from $37,000,000 to $20.1100,- 
000. Imports of iron and steel manufactures (ronped 
from $37,000,000 to $18,000,000. Food-stuff imports 
showed but a slight decline, falling from $280 WO 
to $269,000,000. Some of the principal declines im- 
ports are summarized as follows, in a bulletin i by 
the above-named department: 


Among the articles which show a marked de in 
domestic exports in 1908 are iron and steel, « A 
the total exports in the eleven months endi: th 
but ,000,000, agains: =" 
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A. ovel Traction Engine. 


ary type of traction engine is 
companying figures. The design 
Mr. Benjamin: Holt, of the Holt 
eee Co., of Stockton, Cal., in 1903, and 
esas ed to its present state to meet 
iis territory where the loose, dry 
ert country, the “adobe” clay of 


Power is furnished by a 40-HP., vertical, four- 
cylinder, gasoline motor, having 6 x 8-in. cylin- 
ders. The cylinders are water cooled and a ra- 
diator with its fan mounted on the front of the 
engine. A crank-shaft extension connects with the 
engine through a multiple disk friction clutch. A 
“planetary” reversing clutch is also provided. 

The normal “low-speed” drive (about 2 mi. 
per hr.) is obtained from the shaft extension by 








FIG. 1. 





the Sierra Nevada foothills or the soft reclaimed 
lands of the islands bordering the Sacramento 
ind San Joaquin Rivers, has to be contended 
with, The engine is popularly called a “cater- 
pillar,” from the appearance given through the 
use of the endless platform belt which replaces 
the large drivers of an ordinary traction engine. 
The “caterpillar” idea was first tried out on a 
steam type, but hag since been adapted to the 
gasoline-motor drive owing to the demand for 
1 gasoline traction engine where the adverse soll 
mditions prevail. The first steam “caterpil- 
ir’ traction engine, which was built after three 
years spent in study and experimental work, was 
ent to Louisiana in 1906, to plow the rice fields. 
A similarity is seen here to the design worked 
ut for snow locomotives, used in the Wisconsin 
logging districts, ag described in Engineering 
News, March 14, 1907. 

The striking feature of the Holt engine is the 


A “CATERPILLAR” TRACTION ENGINE, BUILT BY THE 
HOLT MANUFACTURING CO., STOCKTON, CAL. 


and left countershafts 
which, in turn, drive the 
sprocket-wheel shafts 
through steel spur gears. 
What is called a 
“high-speed drive”’ is 
obtained through an 
auxiliary countershaft 
and four steel gears. The 
right and left bevel 
drive gears are connected 
to their respective shafts 
by friction couplings. 
‘hus each traction belt 
is driven independently 
through friction connec- 
tions. The drive sprock- 
ets for freighting en 
gines are cast with rings 
for band brakes. 

The height of the trac- 


bevel gears driving right 





tion engine is 10 ft. 3 
ins., over all. The width 
Se FT ft 8 ina The 


length is 17 ft. 8 ins. and 
the weight equipped is 
7% tons. 

It is claimed that, in 
plowing, old adobe soil, 
holding alfalfa roots up 
to 1% ins. in diameter, the engine has hauled 100 
ins. of gang plows. On flat reclaimed lands, it is 
said, 12 ft. of plows have been dragged with a 
further trailing load of a harrow and seeder, 


while in sandy loam 15 ft. of plows, work- 
ing to a moderate depth, have been car- 
ried. It is claimed that complete freedom 


has been secured from “bogging down” the en- 
gine in soft spots and from packing the soil. 
These engines have been used in freighting rock, 
cement, machinery and various supplies from 
railroad points to the ditch line of the Los 
Angeles Aqueduct, covering a trip of 4 to 12 
miles across the Mojave Desert and up moun- 
tain trails having grades of 10 to 30%. 

The low speed of 2 mi. per hr. is used when 
hauling a heavy load. The higher speed, 4 mi. 
per hr., is used with light trailing loads or when 
running empty. The fuel cost of these engines, 
with distillate at 9 cts. per gal., is given as some- 





Fig. 2. 





platform ving belt, best shown in Fig. 1. The 
— is dr'-en by the cast-iron rear sprocket, the 
‘ont spr. ket acting merely as an idler. The 
Welght of he whole traction engine rests largely 
on five sn Jl wheels with short axles bearing in 
an interm liate truck frame. These wheels run 
anend ss linked track which carries pressed 
Steel shoe plates coming in contact with the 
stound. 





FIGS. 2 AND 3. A “CATERPILLAR” ENGINE PLOWING AND HAULING 


Annual Meeting of the Connecticut Society 
Ec. of Civil | Engineers. 


The 25th annual meeting of the Connecticut 
Society of Civil Engineers was held in Hartford, 
Conn., Feb. #10, 1909. The two days’ session 
comprised a business meeting, an inspection of 
the new State armory and arsenal at Hartford, 
and the reading and discussion of nine papers 
In addition to these technical proceedings there 
was held a very pleasing banquet at the Hart 
ford Club, at which U. S. Senator Bulkeley, 
Mayor Hooker, of Hartford, and President 
Luther, of Trinity College, were the main speak- 
ers. At this banquet, President Luther made an 
especially strong plea for conservative designs. 
He said that while the average engineer has a 
wholesome respect for the laws of nature, there 








Fig. 4. “Caterpillar” 
Over a Steep Trail, 
California. 


Engine Hauling Machinery 
Near the Mojave Desert, 


are always some who, in the interests of a false 
economy or perhaps in a spirit of technical 
bravado, overstep the bounds of safe design and 
construction. These men should be condemned 
by the profession at large. And in the aiding 
of safe design, he thought it desirable that every 
engineer should use his individual influence to 
ward the erection either by the government or 
by private means, of testing laboratories, well 
scattered throughout the country, so that more 
may be learned of the behavior of materials and 
structures. 

The presidential address of Mr. E. W. Bush 
called attention to two matters, the problem of 
building roads to carry automobile traffic and the 
necessity for a more careful attention to the 
wording of realty deeds. This latter question 
was quite thoroughly discussed and as a result a 
committee was appointed to recommend, with 
the approval of the society, a bill to the Con- 


necticut legislature regulating the manner of 





what under 1 ct. per HP.-hr. An engine, oper- 
ating on the Mojave Desert line, made a series 
of hauls aggregating 113 miles on 225 gals. of 
distillate—a fuel consumption of 2 gals. per mile, 
at a cost of 18 cts. per mile. As a trailing load 
of 20 to 25 tons, made up of six tons of trucks 
plus the freight, may be hauled in loose soil the 
fuel cost per ton of freight hauled is roughly 
0.7 ct. per ton-mile, 





Fig. 3. 


IN CALIFORNIA OCTOBER SOIL. 


drawing up deeds of realty, particularly that 
part which relates to the description of the land. 
The committee appointed last year to consider 
the laws on drainage area reported progress and 
was continued. It was then voted that the Con- 
necticut delegation in the Federal Congress be 
urged to advocate the passage of the bill for the 
construction of a 11,000-ton testing machine 
(described in Engineering News, Feb. 11, 1908, 








en 


=e We 


ee Nene mB oe 


196 


ENGINEERING NEWS. 





p. 166). This practically finished the business 
portion of the convention; the remainder of the 
time was taken up with papers. 


Technical Papers. 

REINFORCED-CONCRETE IN THE CON- 
NECTICUT STATE ARMORY.—The State of 
Connecticut has now under construction and 
nearly completed a new arsenal and armory in 
the city of Hartford, which for size is surpassed 
by only two others in this country, and for 
beauty and equipment has few equals. The 
building comprises a drill-hall, 184 x 270 ft. in 
plan, flanked on either side at one end with the 
head houses in which the offices and recreation 
rooms of the armory are placed. The main roof 
trusses and their supporting columns are of steel 
and the face of the whole building is of irregu- 
lar stone ashlar, trimmed with concrete block, 
but the remainder of the structural parts are of 
concrete, plain or reinforced. This concrete 
work was the subject of a paper by Mr. B. W. 
Morris, the architect of the building. 

While the whole framework of the office portion 
of the building is of reinforced concrete there is 
nothing of exceptional design there except pos- 
sibly the placing of certain of the columns so 
that a maximum of clear floor space could be 
had. On this account a line of columns is made 
to support floor beams on each side, which latter 
extended as cantilevers from the column and 
are stiffened at their ends by minor non-bearing 
columns. The whole floor of the drill hall is of 
concrete; a slab supported on plain concrete 
columns. 

The two most interesting portions of the work 
are the cast concrete blocks on the face wall 
and the concrete roof slabs. The face blocks are 
used in cornices, belt courses and trims around 
the whole building. They were cast on the ground 
in plaster molds, which were shaped to size and 
tooled so as to form a block ready for use in the 
wall. Not only are the ordinary molds and 
quoins used but in a number of places quite 
decorative pieces have been placed. This molded 
work has the appearance of a good limestone 
and contrasts well with the rougher main face 
stone. The roof slabs are of cinder concrete, re- 
inforced with mesh and flats, and cast on the 
ground. The slabs, each 2% ins. thick, 12 ft. 
long and 24 ins. wide, were hoisted into place on 
the roof purlins, locked together by an open 
joint poured with concrete and the whole cov- 
ered with roofing compound. In a test one of 
these cinder concrete slabs stood safely a test 
load of 175 Ibs. per sq. ft., supported as it would 
be in the roof. 

It is worth noting that the State Commission 
for the construction of this building contains 
two civil engineers, one in actual practice and 
the other connected with a large manufacturing 
company. 

CONCRETE SEWERS.—Three papers on sew- 
ers were presented. The first, by Mr. Henry J. 
Kellogg (New Haven), described the State St. 
overflow sewer recently completed in New 
Haven. This is a rectangular conduit 15 ft. 
wide and 6 ft. high, with two openings each 6 x 
4 ft. It is built of concrete walls, floor and roof, 
reinforced with rods, and is supported at in- 
tervals of 8 ft. on pile bents driven into the soft 
ground over which it passes. The most interest- 
ing part of the construction is where the sewer 
passes under the platform of a railway station, 
at a place where mice | conditions prevented 
pile driving and prospective trackage made 
heavy construction necessary. At this place a 
pile pier or abutment was driven on each side 
of the platform, and on these piers the sewer 
was built sjranning 33 ft. otherwise unsupported. 
In this span the walls were thickened and the 
reinforcement increased. 

The next paper, by Mr. R. N. Clark (Hartford), 
on “Tunnel and Concrete Sewer at Hartford,” 
enumerated the various concrete sewers that 
have been built in that city, but devoted most 
of its attention to the description of a sewer 
built in tunnel through a stiff clay. Mr. Clark 
also showed a model of a collapsible wooden 
sewer mold, which was used with great success 
on the constructions referred to. This mold was 


made by a regular carpenter and, so far as was 
stated, is not under patent. 

The last of the sewer papers was by Mr. J. F. 
Jackson (New Haven) on “Costs of Sewer 
Work.” This consisted entirely of tabular mat- 
ter which, when published in the annual pro- 
ceedings of the society, will be of undoubted 
value, but which cannot be abstracted here. 

REINFORCED-CONCRETE ROUND HOUSE. 
—A paper by Mr. G. M. Poley (Waterbury) on 
the “Reinforced-Concrete Locomotive House at 
Waterbury” was read by Mr. F. J. Easterbrook 
(New Haven). This round house, a portion of 
the new work of the New York, New Haven & 
Hartford R. R. at Waterbury, at present consists 
of 10 stalls, each comprising about 8° of the 
circle, and is connected at one end to a machine 
shop, into which locomotives from the round 
house tracks may be run, via the central turn- 
table. The house consists of four circumferential 
rows of hooped concrete columns carrying beams 
and roof slabs of reinforced concrete. The smaller 
circumference, or the entrance, is closed in by 
large rolling wicker doors between the columns 
and the outer rim by large glass windows di- 
rectly in line with the tracks, filled in between 
with brick walls, so as to offer little obstruction 
to a possible uncontrolled locomotive. 

The columns and their connecting girders were 
cast in place, but the intermediate beams and 
the roof slabs wére cast on the ground and after- 
ward placed, locking the extending reinforcement 
and filling the joints with wet concrete. Other 
points of interest in the round house are the 
asbestos lumber smoke jacks, permanent com- 
pressed air jacks under the tracks to remove 
trucks which can~then be slid into a transverse 
pit and thence into the machine shop, steam 
pipes to each pit for removing ice and snow 
from the locomotives, and an indirect hot-air 
heating system. 

THE ENGINEER IN COURT.—Under the 
above title Mr. E. W. Bush read a paper which 
outlines some of the difficulties the engineer has 
with the law, either as an expert witness or as 
a litigant. He said that every engineer should 
keep a daily record of the work under his charge 
just as though he expected the details of each 
day’s work to be made the subject of future dis- 
pute. Nothing is of more value in any legal 
case than exact signed and dated _records of 
actual progress of construction. After passing 
over some of the standards of conduct of the ex- 
pert witness on the stand, Mr. Bush took up the 
question of extra compensation to the contractor 
for work claimed to be outside of the contract. 
Often at the end of a long-time job the con- 
tractor will put in a claim for extras, which was 
not even hinted at the time the work was done. 
The engineer may not have the information at 
hand regarding the details of these extras, and 
so in many cases is forced to pay for the work, 
a payment that might be avoided if he were noti- 
fied of the intention of the contractor in time to 
collect evidence on his side of the case. To avoid 
this difficulty, Mr. Bush suggested the following 
clause to be added to all long-time contracts: 


* * * And before any monthly payments are made to 
the contractor, he shall sign and deliver to the party 
of the first part the following declaration: 

I hereby. declare that during the month of [month 
just past}, [year], I have not performed any work, 
furnished any materials, sustained any loss, delay or 
damage, or otherwise done anything for which I shall 
ask, wry ms Po = A) een Prag agen aoe 
[part of the first na on e regular ms 
of prices set set forth tn contracts or contract dated 


and 

of the first part] except as I hereby make 

ro nin for ‘erat Ba compensation as set forth on the 
itemized memorandum herewith attached. 


(Signed) a 

(Date) 

In discussion it was thought that this addition 
to the contract would be admirable provided that 
a contractor could be persuaded to sign one so 
amended, which was extremely doubtful. If the 
quit-claim provision should be removed and the 
contractor merely required to sign monthly bills 
of extras there might be more chance of his ac- 
cepting the provision, The further discussion 
turned on the proper behavior of the expert en- 
gineering witness. It was agreed that the hard- 
est part of the expert’s duty is in impressing 
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upon his own lawyer just what g he. 
asked so that the true opinion ; Hh: 
could be brought out. Next to th per 


the entanglements set by the op; 
It is rather curious to note that t} 
the society, in discussing this qu: 
to regard the whole matter of ex): ik 
testimony as a fight between the | cok ae 
engineer, the latter representing a ? 
truth which the former attempts meas 
It was forgotten that, unfortunate|, a 
always absolute and that in every 
has expert witnesses of equal intee 
viction. By arrogating to himself 
session of knowledge and truth, th« 
hardly expect to make a successfy 
ness. 

OTHER PAPERS.—A paper by } 
Cline, Chief of the Office of Woo 
U. S. Forestry Service, on “Conser 
Use of Wood,” described the work » 
in the testing of the strength and 
of the woods of this country. Mr. 
Keith (New York), in a paper ent 
Thoughts on Bridge Design and M 
gave the results of his personal 
more than a thousand bridges of . 
this and other countries. Among oth. 
said that dirt and consequent dampn<s de . 
more bridges than poor design and co struction 
that the danger from electrolysis on bridges js 
greatly overestimated and that the commereia| 
steel of to-day has not the lasting qualities of the 
wrought iron of 25 years ago. 

The final paper, read by title only, was “Ap 
Efficient Indexing System,” by Wm. Gavin Tay- 
lor (Waterbury). 


tenance 
Uion of 
kinds in 

things h 








Officers. 
The following officers were elected for the « 
Suing year: President, Frederick J. Easterbrook 


New Haven; First Vice-Pres., S. B. Palmer, 
Norwich; Second Vice-Pres., C. A. Ferry, New 
Haven; Sec. and Treas., J. Frederick Jackson 
New Haven. 

The society is showing its customary regular 
increase in size and is maintaining in excellent 
fashion its financial stability. 








AN EXPLOSION IN THE WBST STANLEY COAL 
mine at Durham, England, Feb. 16, imprisoned about 1% 


miners. The shaft is about 700 ft. deep and was so 
much damaged by the explosion that rescuers cannot 
descend into the workings until extensive repairs have 
been made. 


m 
> 


THE NASHVILLE- MEMPHIS EXPRESS on the IIl!- 
nois Central R. R. was wrecked Feb. 16 near ee 
dale, Ill. Three persons were killed and about 4) others 
injured, some fatally. The entire train left the rails 
and the three crowded passenger coaches were over- 
turned. The accident is ascribed to a broken rail 


* 








A VIOLENT WIND STORM swept over New York City 
New Jersey, Delaware and Eastern Pennsylvania Feb 
10. Hundreds of buildings in Newark, Philadelphia 
Wilmington, and a number of other towns and cilies 
were unroofed and otherwise damaged by the storm. 
In spite of the violence of the gale, which is said to have 
attained a velocity of 70 mi. per hr., reports have 
been received of only three deaths of which ‘t was the 
cause. 


a 
> 


A FREIGHT TRAIN on the Louisiana Ry. & Naviga- 
tion Co.’s line was derailed on a trestle « ar Batoo 
Rouge, La., Feb. 14, and fell 35 ft. to the ground. One 
man was killed and six others injured. The !ocomotive 
was running backward and the tender stre k a OW, 








causing the derailment and destruction of the ‘ire train 
of 20 cars. é 

NIAGARA FALLS was made nearly dry, on ‘ie Amer 
ican side, Feb. 14, by a great wall of ice wh as piled 
up between the head of Goat Island and American 
bank. This was caused by a heavy northeas 1 which 
held back the river and prevented the clear! f the ice 
until a gorge was formed. It is reported th: e Horse- 
shoe and the Canadian Falls had also | so ¢l- 
croached upon that the usual appearance 1€ — 
region was changed. The only previous « Sa 


phenomenon said to be recorded were on Mar ; 
and March 22, 1908. The power plants on \mericaa 
side of the Niagara River are reported « = ‘ve Dee? 
greatly interfered wit 
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caer \T TUNNEL or St. Paul Pass Tun- 

eth a Milwaukee & Puget Sound Ry. (the 
aa Oe the Chicago, Milwaukee & St. Paul 
pacific <° } through, the heading meeting on 
a information received from Mr. E. 
>” cngineer of the Lines West. Connec- 
‘ ie lines showed practically exact junc- 
aa in levels being only 0.01 ft., and 
page es ft. In the last month of the work 
oe ae was made; the length of full-section 
psi ends during January was 750 ft. 
™ aes a ee 

THE CO? TIONALITY OF THE U. 8S. RECLA- 
mation Act n affirmed by the U. S. Circuit Court 
wy als Francisco in the case of the United 
. a | The point at issue had no particu- 
yp rele iterest, but the decision is considered 
ry oe in ice, in view of the fact that the con- 
s seaibamihy he Act was questioned in the decision 
of the U. S reme Court in the Kansas-Colorado case 
involving an rstate stream. 


* 
> 





FILTERED ATER for the whole of Pittsburg, save 


the recently xed Allegheny section, became available 
on Feb. 4 by connecting the original Pittsburg munici- 
pal system ¥ the mains of the Monongahela Water 
(9. The property of this company has been or is about 
to be taken over by the city, as noted on page 87 of our 
issue of Jan. ~I, 1909. The Allegheny district is still 
supplied with unfiltered water, but an extension to the 
filtration plant is proposed, in order to give it as well 
the benefit of filiration. 





A FALLING-OFF IN TRAFFIC ON THE GREAT 
Lakes is noted in the report for the calendar year 1908. 
The volume of traffic on the Great Lakes during 1908, 
as measured by domestic shipments of merchandise from 
the various lake ports, was 60,518,024 net tons, compared 
with 83,506,991 and 75,609,648 net tons shipped during 
the 1907 and 1906 seasons, respectively. The consider- 
able decrease in the 1908 total was due mainly to the 
smaller shipments of iron ore, though the shipments of 
all other principal items, except hard coal and salt, also 
show smaller totals than a year ago. The iron-ore ship- 
ments by lake during the year, exclusive of 228,784 gross 
tons exported to Canada, totaled 24,939,185 gross tons, 
compared with 40,727,972 gross tons reported for the 
1907 season. The greater part of this ore, namely, 20,- 
444,751 gross tons, was received at Lake Erie ports; 
the rest is credited mainly to Chicago, Indiana Harbor, 
Gary, Milwaukee, and Detroit. About a million gross 
tons of ore are credited to the two new receiving points 
of Indiana Harbor and Gary. Iron manufactures also 
fell below the 1907 record. 

Domestic grain shipments by lake during the past sea- 
son aggregated 111,213,910 bushels, of which 57,754,183 
bushels constituted wheat, 22,546,795 bushels corn, 15,- 
701,406 bushels oats, 13,516,156 bushels barley, and 1,- 
95,370 bushels rye. The total 1908 grain movement by 
lake shows a 22.8% decrease from the 1907 total. The 
largest relative loss of almost 50% is shown in the ship- 
ments of corn. The lake shipments of oats declined 
about 24%, while lake shipments of other grains like- 
wise show perceptible decreases as compared with 1907 
totals. Rates on grain were decidedly lower than in 
1%7. The 1908 shipments of flour, 1,188,831 net tons 
of 10 bbls. each, likewise present a smaller total than 
for the preceding year. 

The annual lumber shipments, 944,742,000 ft. B.M., 
were 32% below the total reported for the year 1907. 
Hard coal shipments were slightly in excess of the 1907 
figures but those of soft coal fell off some 12%. The 
rates for each were about the same as last year. 

The total domestic receipts by lake during the year 
198 aggregated 58,900,345 net tons. About 78% of the 
total merchandise tonnage received is credited to twelve 
ports. For the year 1908 the largest tonnage received 
is shown by Chicago, closely followed by Buffalo, which 
held first rank as a receiving port during the year 1907. 
The shipments appear to be less concentrated, the 12 
ports in question shipping less than 59% of the total 
tonnage. Notwithstanding the considerable decrease in 
ore shipments for the past season, Duluth shows by far 
the largest tonnage of domestic lake shipments, followed 
at some distance by Superior, West Sujerior and Buffalo. 
It should be noted that the figures juit given comprise 
only domes: ic shipments, the aggregate weight of ex- 
ported goe' not being recorded by the custom houses 


from whic the Bureau of Statistics obtains its record 
of foreign nmerce. 


The vecs movement on the Great Lakes during the 
year in q n also shows a considerable decrease com- 
pe wit 07 figures. The total departures in the 

estic 


numbered 65,624 vessels, of 83,378,323 net 
tons, cor with 73,769 vessels, of 99,166,409 tons, 


a e calendar year 1907. The average size 

of the ves lying on the Great Lakes was 1,271 tons, 

compared 925 tons for the year 1902 and 1,100 tons 

for the y¢ 05. 

ou -—g ‘ormation is a part of the advance report 
eU. : 


cpartment of Commerce and Labor. 


A FIREPROOF BUILDING for the U. 8S. Geological 
Survey and other bureaus of the Department of the 
Interior has been made the subject of letters addressed 
to the House of Representatives by the Secretaries of 
the Treasury and Interior Departments. It is estimated 
that a fireproof building for this purpose, including 
vaults and heating and ventilating apparatus, could be 
built for $2,500,000. The buildings now occupied by 
the Survey are described as “‘inadequate, unsuitable and 
unsafe’’ and as giving rise to ‘‘unhealthful conditions 
and the necessary use of artificial light,’ and further 
as hampering ‘‘the transaction of public business’ and 
causing ‘‘a real loss in the efficiency of the public ser- 
vice.”” It is said that 


even on the brightest days 131 members of the survey 
work only with the aid of artificial light, and on cloudy 
days this number is increased to 420. The lack of a 
natural light not only seriously affects both the quality 
and the quantity of the drafting, engraving, microscopic 
and other technical work, which form so important a 
part of the Survey’s activities, but the injurious effect 
upon the eyesight is a matter of experience with a large 
percentage of those engaged in certain classes of work. 

The constant danger of fire in these buildings presents 
the most urgent ground for consideration of this esti- 
mate. An inventory of the public records and other 
property exposed to this danger at the present time 
aggregates over $4,500,000, with the following items: 
Manuscript maps, reports, illustrations, notes 

and records in eoreete of preparation for 

WEEN | adc ndwhcinosineds + ancnaeneates - $1,514,000 
Permanent records, including stream- “gaging 

records, mine maps, and other data not re- 


placeable pabideees St Bae £606 CHa EREA ES KOS 1,250,000 
NE Ge IS he rn os'egne-60 cna daceevsate 520,000 
Maps in process of engraving................ 7 
ED I nn a cnc ca eu cerns be cdne case cen 634,000 
Instruments and apparatus Saaeeedictdanenens 157,000 
Engraving and printing poeta and sup- 

SNE, Gntcn tN yeas Dake eT ahe +h RK hwecweWae 75,000 
Publications—reports and “maps Pvkedied seat 196,000 
Miscellaneous office equipment.............. 114,000 

$4,840,000 


A fire which threatened the contents of the building 
now used by the Survey was recorded in our issue of Dec. 
24, 1908. 


+ 





A RADICAL IMPROVEMENT IN HIGH-SPEED 
steel is claimed by Jonas & Colver, of Sheffield, Eng- 
land. They say that they are able to make cutting steel 
having three to six times the edge endurance of the best 
present high-speed tool steel. The new steel is hardened 
in water or oil. Its discovery is said to have been 
brought about by litigation against the firm for infringe- 
ment of the Taylor-White patents on steel which ac- 
quires great edge endurance by high heating and air 
hardening. 


+ 
- 


BATTLESHIP MAINTENANCE COST during the past 
year, found by averaging the cost of current repairs on 
17 United States battleships during 1908, amounts to 
$110,000 per year per ship. This does not include the 
more extensive repairs or overhauling. The coal cost 
for the vessels was $5,545,000, of which about 40% is 
due to transportation and storage. These figures were 
given by the Secretary of the Navy in reply to inquiry 
by the Senate. 





a 
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ILLUSTRATED HEARINGS before the House Com- 
mittee on Irrigation were recently held at Washington, 
thus, so far as we know, introducing a new feature in 
Congressional hearings. The purpose of these partic- 
ular hearings has been to set forth the progress of the 
engineering work of the U. S. Reclamation Service. At 
the hearing on Feb. 2, Mr. E. G. Hopson, in charge of 
the Pacific Coast Division, and Mr. Christian Anderson, 
Project Engineer in charge of the Okanogan project, 
Washington, appeared before the Committee. 


_ 
- 


THB DISCHARGE OF SEWAGE and other polluted 
matters into lakes and ponds having an area of 1,000 
acres or more lying wholly in the State of Vermont is 
prohibited by an act of the Vermont Legislature, ap- 
proved Jan. 27, 1909. The act will take effect Oct. 1, 
1910. The range of penalties for violation of the act is 
from $200 to $20. 








+ 
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A RAILWAY HEALTH EXHIBIT is being prepared 
by the State Board of Health of California. Arrange- 
ments have been made with the slouthern Pacific ‘Jo. to 
furnish a car for transportation over its lines of rail- 
way, and it is expected that the Santa Fe will supply 
like accommodations. The following partial list of things 
to be included in the exhibit has been kindly supplied 
us by Dr. N. K. Foster, Secretary, California State 
Board of Health, Sacramento, Cal.: 





Models of kitchen ae room ventilation, 
isolation —s venti room “oll | heater), sand . Soe, 
b. ——— incinerator, septic tank for pri- 


hotel 
surface stream water (relief map), 


In addition, there will be an exhibit from the Pure 
Food Laboratory; another from the Bacteriological Lab- 
oratory, and also a smal! exhibit of insects which have 
to do with the transmission of various diseases. The 
insect exhibit is being prepared by Prof. R. W. Doane, 
of the Department of Entomology and Bionomics of Le- 
land Stanford University. Prof. Doane has kindly writ- 
ten us the following regarding his exhibit: 

I am showing several of the common mosquitoes of 
the state, distinguishing between those forms that carry 
malaria and yellow fever and those that, so far as we 
know, do not disseminate disease. I am also showing 
& small case of flies, house-flies, stable-flies and others, 
and pointing out how they may carry various diseases. 
I am aiso showing a few charts giving enlarged drawings 
of some of these insects, showing something of their 
structure and life-history. I am also showing a few 


ticks, fleas and bed-bugs, which are also concerned in 
carrying disease. 


ee de 

THE ACREAGE OF LAND UNDER IRRIGATION dur- 
ing the calendar year 1908, in the projects of the U. S. 
Reclamation Service, which are now being operated, is 
given by the “‘Reclamation Record” as follows: 


AREAS ACTUALLY IRRIGATED DURING THE SEA- 
SON OF 1908. 


State. Project. Acres. 
BURA iv de cKceccsss GORE VECO ade ceecsas caese ERO 
Das « « BUN sw ba oe cc tiaceccacccece 3, 
California-Oregon... Klamath jonee éunnen 9,378 
CI bd wceaeeces Uncompahgre .. ecécssee Se 
0 eee ere 24,464 
tebe cides dene as Payette- Boise aubans . &,000 
RS ac ad du cedids Garden City.... sane edacn 56,558 
Montana. phen cxewes 6s a 4,400 
Nebraska- ‘Wyoming. -North Platte. ie nenheap.o ep: ae 
Nevada. . Truckee-Carson ........... 27,450 
New Mexico. wh. Eo cn cgEdecvnteedsces 8,000 
New Mexico. p MEME” Sidwacidca cueondcen< P 1,500 
New Mexico-Texas. -Rio Grande (Liasburg)..... 17,000 
North Dakota....... Buford-Trenton ........... 2 
North Dakota....... Co, Pere ee 2,000 
ee ee CE Fec0 cadecresebonecue 2,500 
South Dakota....... Belle Fourche.............. 5,000 
Washington......... Ps dadeakécéehe canes 1,353 
Washington......... EE cc ccadécecdeccaeve QUE 
Wns Ke kcteen UN a. cd cucdatkeneesat 2, 

WO eek CAG Soc Wat dines uc cedetadewudend’ 367,023 





U. S. RECLAMATION SERVICE PROJECTS were in 
the following stage of construction on Feb. 1, 1909, ac- 
cording to the ‘‘Reclamation Record’’: 


Per cent. 

Completed. 
Arizona, Salt River Project................05: 76.5 
Arizona-California, Yuma Ap atrnd Seeded eeeilan 4 Ot 
California, Orland Project. . PCTs 
California- Oregon, Klamath Project. Siswédwexes 36.7 
Colorado, Grand Valley Project................ 2 
Colorado, Uncompahgre Project. . ee 
Idaho, Minidoka Project (gravity system). voTTe 100 
Idaho, Minidoka Project (pumping system). 47 
Idaho, Payette-Boise Project................... 93 
Kansas, Gardem City Project. .... ccc scccccccce 97.8 
Montana, Blackfeet Project...................- 8 


Montana, Flathead Project peetetnary work). 
Montana, Milk River Projec 
Montana, St. Mary Project...... sse- 








Montana, Sun River Project 6 
(Fort Shaw Unit 99% completed). 
Montana, North Dakota, Lower Yellowstone 
MUG v'ec CGatds ea SEWks cee dcacentMecdcecies 
Nebraska-Wyoming, North Platte Project...... 73 
Nevada, Truckee-Carson Project............... 
New Mexico, Carlsbad (SPE PRs ae 99.8 
New Mexico, Hondo Project.................++ 99.8 
New Mexico, Rio Grande Project (Engle Dam 
preliminary work Leasburg Diversion)....... 100 
North Dakota, Buford-Trenton Project.. 
—— Dakota, Washburn project (preliminary 
work.) 
North Dakota, Williston Project.............. Ot 
Copenh: TR PORNO og onto ics cine decvceec’ 84.25 
South Dakota, Belle Fourche Project.......... 64.5 
Utah, Strawberry Valley Project...... 31 
Washington, Okanogan Project................ M4 
Washington, Sunnyside Project................ 30 
Washington, Tieton Project..................-. 49 
Washington, Wapato Project (preliminary work) 
Wyoming, Shoshone Project..................- 42.5 





PRESBERVATION OF LOBLOLLY PINE telephone poles 
by a creosote treatment has been demonstrated by the 
U. 8S. Forest Service, cooperating with the North Louis- 
lana Telephone Co. Such success in protection 
against decay, at a low cost, has resulted that a con- 
cern has been incorporated under the name of the 
Louisiana Creosoting Co., to operate commercially the 
plant designed by the Forest Service. The treating plant, 
which has been in operation since the latter part of Oc- 
tober Jast, is of the non-prissure or ‘‘open-tank’’ type. 
The installment of this style of plant has been shown by 
articles in Engineering News, Oct. 22 and Dec. 31, 1908. 
The plant used in the experiment with the North Louis- 
fana Telephone Co. is equipped with a horizontal treat- 
ing cylinder 50 ft. long and 6 ft. in diameter. It was 
designed by the Forest Service, whose representative 
also supervised the construction and operated the plant 
for several months. During this period, 3,000 poles, 
2,500 cross-arms and 500 ties were treated, an amount 
sufficient to determine the most economical methods of 
treating these classes of material. The Forest Service 
then withdrew and the plant is now being successfully 
operated by the owners according to reports issued by 
the Forest Service. 


race tn esti SED 
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THB COLLAPSE OF STAGING in a dry-dock of the 
American Shipbuilding Co. at Loraine, Ohio, Feb. 10, 
dropped seven workmen to the bottom of the dock. The 
men fell about 100 ft. and three were killed outright, 
the others being seriously injured. Reports state that 
the accident was due to the weakening of the staging 
by a high wind. 


- 
> 


THE BLACK DIAMOND COLLIERY, of the Haddock 
Coal Co., at Wilkes-Barre, Pa., was heavily damaged 
by fire Feb. 11. Two men were killed and three others 
injured by suffocation, and the fire also caused the death 
of 22 mules stabled in the mine. The fire started in 
the emergency hospital near the foot of the shaft. 





2 
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A BROKEN AXLE caused the wreck of one of the 
cars of the Pittsfield (Mass.) Electric Street Ry. Feb. 
11 on Wahconah St. in that city. One passenger was 
killed and ten injured. At the time of the accident, the 
car was descending a long grade. As it neared the foot 
of the grade, the front axle of the forward truck snapped 
in two. The car left the rails and the rear end swung 
around ahead of the front striking an electric light pole 
and breaking it off short. The car was crowded, ton- 
taining about 80 peeple, and the man killed was in the 
rear vestibule. 





> 


THE 18-HOUR TRAIN of the, Pennsylvania R. R., 
bound from Chicago to New York, was partially de- 
railed Feb. 15 by a small landslide in a deep cut near 
Newton Hamilton, Pa. The train was running through 
the cut at a speed of about 45 mi. per br. and a fog 
prevented the engineer from seeing the obstruction in 
time to avoid the collision. The air brakes were applied 
and the engine reversed just as the train struck the land- 
slide. The locomotive, combination car and two sle-p- 
ers left the rails but remained upright. Only one per- 
son, a baggage man, was injured. 





—" 


> 





A FIRE IN THE FLORBS THEATER AT ACAPULCO, 
Mex., Feb. 14, caused the death of between 200 and 
250 people. The fire started from the film of the mov- 
ing picture machine. On account of the special per- 
formance in honor of the Governor of the State of 
Guerrero, the theater was overcrowded and the three 
narrow exits were entirely inadequate to permit the 
escape of the audience of about 1,000 persons. The thea- 
ter was a wooden structure and was completely burned. 
It was impossible to identify the dead on account of 
disfigurement by the fire, but it is stated that no Amer- 
icans were among them. 


- 
> 





A SECOND BERGEN HILL TUNNEL OF THE LACK- 
awanna in Hoboken, N. J., was opened on Sunday, Feb. 
14. The tunnel is double-track, like the old one, and 
is parallel to the latter about 30 ft. c. to c. south of it. 
The tunnel has a length of about three-quarters of a 
mile, and is in sound trap rock. Where lining was 
necessary concrete was used. This tunnel gives the Del- 
aware, Lackawanna & Western Ry. four tracks from its 
Hoboken terminal to Dover, N. J., via the double-track 
Morris & Essex line and the double-track Boonton 
branch, Hitherto the tunnel formed a throat which re- 
duced the capacity of the line, a matter felt very seri- 
ously during the morning and evening commuter periods. 


2 
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THE FREIGHT-CAR SURPLUS decreased slightly be- 
tween Jan. 20 and Feb. 3, 1909, being on the latter date 
301,571 cars, a decrease of 10,003. About 16,500 box 
cars went back into service, but 6,000 coal cars became 
idle. 





™ 





THE “MAURETANIA,”’ mammoth transatlantic turbin> 
steamship of the Cunard Line, is reported as having es- 
tablished a new record for a single day’s run of 671 
knots (772 land miles) between noon, Feb. 13, and noon, 
Feb. 14, on her present wcstward trip. This gives an 
average speed of 26.84 knots per hour for the day. 
The best previous record, held by the sister ship ‘‘Lusi- 





tania,’’ was 650 knots for the day ending Aug. 17, 1908. 
The best previous record of the ‘‘Mauretania’’ was 637 
knots. 

AN ILLINOIS WATERWAY COMMISSION, to have 


charge of the expenditure of the $20,000,000 waterway 
bonds recently voted by the people of that state, is pro- 
vided for by a bill which has been introduced in the leg- 
islature by Mr. Frank P. Schmitt, Chairman of the Sen- 
ate Committee on Waterways. The bill provides for the 
construction of a navigable deep waterway or canal 
from the power plant of the Chicago Sanitary District 
at Lockport to the Illinois River at or near Utica, Ill; 
together with the power plants, locks, dams, bridges, 
etc., necessary for the utilization of the water-power 
along the waterway. The bottom width of the canal is 
to be not less than 200 ft., and the depth not less than 
14 ft. The construction, management and operation are 
to be under the control of a board of five commissioners 
to be appointed by the governor for a term ending in 


1915, their successors to be appointed for terms of six 
years. Such commissioner is to be required to give a 
bond for $25,000, and will receive a salary of $5,000 per 
year, except that the chairman will receive $7,000. The 
bill provides that water-power may be leased at any 
point on the canal for a period of ten years, only, but 
leases may be renewed. 


nienicitinn 


Personals. 


Mr. Olaf Hoff, M. Am. Soc. C. E., has opened an 
office at 149 Broadway, New York City, and will en- 
gage in a general engineering practice. 


Mr. Benjamin Guggenheim has become President of 
the International Steam Pump Co., succeeding Mr. John 
W. Dunn, who resigned on account of ill health. 

Mr. James L Tighe, M. Am. Soc. C. E., City Engineer 
of Holyoke, Mass., has been elected a member of the 
Institution of Civil Engineers. 


Mr. Charles Lohman, Superintendent of the Chicago, 
South Bend & Northern Indiana Ry., has resigned and 
has been appointed Assistant General Manager of the 
Buffalo & Lake Erie Traction Co., with headquarters at 
Erie, Pa. 





Mr. A. B. Lueder, for the past nine years Superintend- 
ent of Erection with the American Bridge Co., of New 
York, has left that position and is now associated with 
the Merrill-Ruckgaber-Fraser Co., Contracting Engineers, 
50 Church St., New York City. 

Mr. William A. Card has been appointed Division 
Superintendent of the Chicago, Burlington & Quincy 
R. R., at Creston, Iowa, succeeding Mr. A. W. Newton, 
M. Am. Soc. C. E., who will return to Chicago as Gen- 
eral Inspector of Permanent Way and Structures. 

Mr. W. BE Smith, City Engineer of Webb City, Mo., 
has resigned to become General Manager of the Engi- 
neering Construction Co. of Kunsas City. Mr. Smith 
will begin work for the construction company at Pur- 
cell, Okla., in charge of sewer construction. 


Mr. Frank L. Getman, Assoc. M. Am. Soc. C. E., for- 
merly Deputy State Engineer and Surveyor of New York, 
has recently moved to Havana, Cuba, to become Office 
Engineer for the Cuban Engineering & Contracting Co., 
which has in hand the construction of the new Havana 
sewer system. 


Mr. P. N. Jones, Assoc. Am. Inst. E. E., formerly 
Electrical and Mechanical Engineer of the Pittsburg 
Railways Co., has been made General Superintendent, 
succeeding Mr. John Murphy, who has become Assist- 
ant to the President. Mr. Jones graduated at Ohio State 
University in 1892 with the degree of M. E. in EB. B. 


Mr. Frank Trumbull, President of the Colorado & 
Southern Ry. and the Colorado Midland Ry., has re- 
signed. Mr. Daniel Willard, Second Vice-President of 
the Chicago, Burlington & Quincy R. R., is now 
President of the Colorado Midland, and Mr. Geo. B. 
Harris, President of the Burlington, is President of 
the Colorado & Southern. 


Mr. Edward G. Acheson, M. Am. Inst. B. E., President 
of the International Acheson Graphite Co., of Niagara 
Falls, N. Y., received, on Feb. 12, the degree of Doctor 
of Science from the University of Pittsburg. The degree 
was conferred in recognition of his many successes in 
scientific research. Mr. Acheson originated the methods 
of producing commercially carborundum, siloxicon and 
artificial graphite, and is an acknowledged expert in the 
use of the electric furnace. 


John C. Williams, President of the Forest City Steel 


& Iron Co., at Cleveland, Ohio, died at that city, Feb. 8. 
Mr. Williams was born in Maryland in 1830. 


Russell Sturgis, architect and art critic, formerly 
President of the Architectural League, died Feb. 11 at 
his home in New York City. Mr. Sturgis wds born in 
Baltimore Co., Md., in 1836 and graduated from the Col- 
lege of the City of New York in 1856, with the degree 
of A. B. ° He received the degree of M. A. 
from Yale in 1870. He was Professor of Arch- 
itecture at the College of the City of New York from 
1878 to *80, and in 1893 received the degree of Ph. D. 
from that institution. His architectural training was 
gained in offices in New York City and in Munich, 
Bavaria. Mr. Sturgis designed Yale Chapel and the 
Farnham and Durfee dormitories at New Haven. He 
was a pioneer in the use of fireproof building materials, 
being the builder of the Mechanics’ and Traders’ Bank 
Bidg., at Albany, N. Y. The greater part of his work as 
a practicing architect was completed before 1880. Since 
that time he has devoted himself to writing and to his 
work as an art critic. He edited the “Dictionary of 
Architecture and Building,’’ was editor for decorative 
and fine art for various popular dictionaries and en- 
cyclopedias and has written more than five hundred 
articles on art, architecture and art criticism. Mr. 
Sturgis was a member of the American Institute of 
Architects, the National Academy of Design and vari- 
ous other organizations, 


— * a * a 
Engineering Societi. 
COMING MEETINGS. 
AMERICAN INSTITUTE OF MINING ‘BERS 
Feb, 23. Annual meeting at New Ha ona. 4 
R. W. Raymond, 29 West 39th s ork Cnt 
NORTHWESTERN CEMENT PRo! peti. 
TION. SSOCIA. 
March 2-4. Annual convention at \ olis, 
. C. Van Doorn, 836 Secu a an 
Minneapolis, Minn. \dg,, 
INTERNATIONAL MASTER BOILER \> we in 
CIATION. “SASSO. 
April 27 to 30. Annual meeting a: sville, 
Secy., H. D. Vought, 95 Liberty st. York’ cn 
RAILWAY SIGNAL /ASSOCIATION. ™ 
arc cago, Ill. Secy., Lose 
Times Bldg., Bethlehem, Pa.” once 


AMERICAN RAILWAY ENGINEERIN: ‘D MAIN 
TENANCE OF WAY ASSOCIATION - 
Mare 16-18. Annual convention at C} 


- H. Fritch, 962 Monadnock Block, ull. Sey, 
AMERICAN SOCIBTY “OF CIVIL F EERS.~4; 
the meeting held in New York City, F. & paper 
entitled ‘‘The Operation of Passenger E! by R 
P. Bolton, was presented for discussion. paper ap. 
peared in ‘‘Proceedings’’ for December, 

MONTANA SOCIETY OF ENGINEERS twenty. 
second annual meeting was held at Gr alls, Mon- 
tana, Jan. 7-9. Among the papers pres: were the 
address of the retiring President, Mr. Arc! 1. Wheeler 
and papers on ‘“‘Hydraulic Tables,’”’ by Jos H. Harper, 
and on “The New York Barge Canal,’’ Theron My, 
Ripley. Mr. Ripley’s paper was accompan y a large 
map and numerous blue prints, showing route and 
methods of construction of the canal. 

NATIONAL GOOD ROADS ASSOCIATION —An Miinois 
convention was held at the Auditorium I): Chicago, 
on Feb. 12, with a very small but intereste) attendance 
After an address by the President, Mr. Arthur C. Jack. 
son, an address on ‘‘National Aid for Good Roads,” was 
given by Mr. H. H. Gross, Secretary of ‘he Farmers 
Good Road League. He advocated the furnishing of 
financial assistance by the Federal Government and the 
taking up of road improvement as a nationa! policy. 1 
is of interest to note that the present movement in favor 
of improving waterways was classed as of secondary im- 
portance and for the benefit of local interests only, while 


good roads are of universal importance. If any water. 
way advocate had been present there might have beep 
an interesting discussion as to the relative importance 
of transportation by waterway and by highway. An ad- 
dress was made also by Mr. J. C. Bartholf, Secretary 
of the National Good Roads Congress, who aivocated a 


Lincoln memorial highway from Chicago to Springfield. 
This idea did not meet with much support, and was at- 
tacked as being of benefit only for automobile traffic 


Mr. Gross considered that the money and work could be 
spent to much better advantage in improving the roads> 
in agricultural districts. 

An address on “Existing Laws and Needed Legislation 
for Good Roads in Illinois’? was given by Mr. Arthur 
N. Johnson, Assoc, M. Am. Soc. C. E., State Highway 
Engineer. In Illinois, the towns are as a rule far apart 
and there is no interurban traffic on the roads. The 
traffic census shows that the traffic decreased rapidly 
with the distance from the towns. In such eastern states 
as Massachusetts and New York the towns are closer to- 
gether and there is enough interurban traffic to warrant 
the construction of state-aid road systems. In Illinois, 
Wisconsin and Missouri, the work of the state Is mainly 
advisory, to inform the local authorities as to proper 
methods, but leaving each community to take care of its 
own roads. Unfortunately, there is a genera! |mpression 
that no skill is necessary in building and maintaining 
roads, in fact maintenance is practically ignored. 


The Illinois State Highway Commission uncertakes to 
give advice and technical assistance in roa’ building. 
It supplies broken stone when necessary, th stone be- 
ing crushed, screened, etc., by convict labor at the 
Joliet penitentiary, This does not conflict wi'h private 
interests, as it is distributed where no sv'‘able road 
material is procurable locally, and where o'!rwise no 
such material would be used at all. Th ate also 
furnishes a steam roller and an engineer (» ‘irect the 
work of the local labor employed. Mater ufficient 
for about 110-miles of road has been distrib to vari- 
ous localities, where the local authorities e made 
application to the State Commission. The cos’ of trans 
portation of this material promised to be roblem at 
one time, but the Interstate Commerce Con sion has 


decided that for hauling material for pub! e under 


the direction of public authorities the r ys may 
make special rates and need not post them he way 
required for commercial rates. It is now osed to 


establish other stone crushing plants (for «) ° !abor! 
at places where they would not come int: ipetition 
with free labor, thus facilitating the dest’ ion and 
reducing the cost and delay of transportat'o 


Resolutions were passed in favor of pe! ing the 
Illinois Legislature for, the state-aid syste: proving 
of the present use of convict labor in p" ng road 
material; and urging the establishment o: “°¢ mor? 


quarries or distributing points throughout: = -4t 
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